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ADVERTISEMENT. 


The  following  is  the  Plan  of  Lectures  which  I 
intended  to  have  read  during  the  Courfe  of  the  pre- 
fent  Term,  had  not  the  important  Office  to  which 
I  have  had  the  honour  of  being  unanimoufly  elected, 
prevented  me.  I  meant  to  have  prefixed  a  Preface 
containing  a  fhort  Hiflory  of  the  Rife  and  Progrefs 
of  Chemiflry ;  an  account  of  the  recent  Difcoveries 
foreign  and  domeftic  which  have  been  made  in  this 
Art;  and  of  the  prefent  Defiderata  in  it;  together 
with  fome  animadverfions  on  the  commonly  receiv¬ 
ed  do£lrine  of  Chemical  Elements ;  but  I  cannot,  at 
this  time  and  in  my  prefent  fituation,  perfuade  my- 
felf  to  review  what  I  have  written  upon  thefe  Sub¬ 
jects.  I  take  my  leave  of  Chemiflry  with  fome  re¬ 
gret  :  from  no  part  of  Phyfics  have  I  received  equal 
entertainment,  or  equal  inftruCtion.  I  feel  a  fatif- 
faftion,  however,  in  having  been  in  fome  degree 
inftmmental  in  acquiring  for  this  Study  the  Pro¬ 
tection  of  his  Majefty,  and  in  recommending  it  to 
the  notice  of  this  Univerfity. 


Trinity  College )  Nov.  15,  1771, 


INTRODUCTION. 


ISTORY  of  Chemiftry,  and  of  Al- 
chemy. 

Of  the  Elements  of  Chemiftry  commonly 
received  —  Earth,  Air,  Fire,  Water. 

Conjectures  concerning  the  mutual  con¬ 
vertibility  of  Chemical  Elements. 

Of  the  folidity,  fluidity,  fixity,  and  vola¬ 
tility  of  bodies  in  different  degrees  of  heat. 


Conjectures  concerning  the  formation 
and  nature  of  the  Atmofphere. 

Calcination,  Sublimation,  Evaporation, 
Diftillation  per  afcenfum,  per  retortam,  per 
defcenfum,  explained  and  exemplified. 

Of  the  different  degrees  of  heat  required 
ior  the  conducting  of  different  operations : 
the  terms  Venter  equinus,  Balneum  Maris 
vel  Marise,  Balneum  vaporis,  Capella  vacua, 

A  Bal- 
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Balneum  cinerum,  arenae,  limaturae  ferri, 
explained. 

t 

The  heat  of  boiling  homogeneous  fluids 
in  open  veflels,  fhewn  to  be  incapable  of 
Increafe  from  an  increafe  of  fire. 

The  heat  of  boiling  homogeneous  fluids 
fhewn  to  be  greater  or  lefs,  within  certain 
limits,  in  proportion  to  the  augmentation 
or  diminution  of  the  preflure  of  the  At- 
mofphere,  or  other  elaftic  fluid  upon  their 
fiirface. 

A  fluid  contained  in  a  veflel  expofed  to 
the  adtion  of  boiling  water  for  any  length 
of  time,  does  not  acquire  the  heat  of  boil¬ 
ing  water  without  it  come  in  immediate 
contact  with  it. 

The  heat  of  boiling  oil  afcertained,  and 
the  ufe  of  a  Balneum  Olei  illuftrated. 

The  Structure  and  Ufe  of  Simple,  Rever¬ 
beratory,  Melting,  Cupelling  and  other  Fur¬ 
naces  explained. 

The  nature  of  the  Inflammable  Principle, 
Pabulum  ignis,  or  Phlogifton,  enquired  in¬ 
to  from  the  Phenomena  attending;  the 
Combuftion  of  Vegetable  Oil,  Animal  Fat, 

Vinous 
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Vinous  Spirits,  Charcoal,  and  Metallic  Sub- 
fiances. 

I 

The  Earth  obtained  from  the  Combuf- 
tion  of  the  Phlogifton  of  Metallic  Sub- 
fiances  converted  into  its  primary  Metallic 
Appearance  by  the  Addition  of  Phlogifton; 
exemplified  in  the  Reduction  of  the  Flow¬ 
ers  of  Zinc  by  Charcoal,  and  of  Minium 
by  Charcoal,  by  Animal  Fat,  and  by  Iron 
Filings.  — *  The  Identity  of  Phlogifton  in¬ 
ferred  from  the  preceding  Experiments. 

Definition,  and  general  Divifion  of  faline 
Subftances  into  Acid,  Alcaline,  and  Neutral 
Salts. 

Acid  Salts  diftinguifhed  commonly  from 
alcaline  and  neutral  Salts  by  their  Tafte, 
by  effervefcing  with  calcareous  Earths,  and 
by  changing  the  blue  Colour  of  Syrup  of 
Violets,  and  other  blue  vegetable  Infufions 
into  a  red. 

Alcaline  Salts  diftinguifhed  from  neutral 
Salts  by  Tafte,  by  effervefcing  with  Acids, 
and  by  changing  the  blue  Colour  of  Syrup 
of  Violets  into  a  green. 

A  neutral  Salt  made  from  a  mixture  of 
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an  Acid  and  an  Alcali.  —  The  term  Satu¬ 
ration  explained. 

The  Vegetable  fixed  Alcali  extracted 
from  the  afhes  of  Charcoal  by  Solution  and 
Filtration;  and  from  Tartar  by  Combuf- 
tion — Pearl-afh — Pot-afh — -Salt  of  Tartar. 

Salt  of  Tartar  rendered  Liquid  by  expo- 
fure  to  the  Air,  improperly  in  that  ftate 
called  Oil  of  Tartar  per  Deliquiunn 

Quantity  of  Water  attracted  from  the 
Air  by  a  given  quantity  of  Salt  of  Tartar, 
in  a  given  time,  eftimated  by  experiment. 

The  Mineral  fixed  Alcali  extra£ted  from 
the  afhes  of  the  plant  Kali,  jointed  Glafs- 
wort,  marfh  Samphire,  or  Salicornia  of 
Linnaeus,  and  from  Sea  Tangle,  &c.  by 
Solution  and  Filtration,  and  its  difference 
from  the  Vegetable  fixed  Alcali  fhewn. 

Volatile  and  fixed  Alcalies  diftinguifhed 
from  each  other  by  the  Smell,  and  by  the 
different  Colours  produced  in  mixing  them 
with  a  Solution  of  corrofive  Sublimate.  ■ — - 
Uncertainty  of  this  Criterion  remarked. 


Of  MINERALS. 


Of  the  Pyrites  and  green  V ItrioL 

Natural  Hiftory  of  the  Pyrites. 

Sulphureo-ferrugineous  Pyritae  from  the 
Chalk  pits  of  Cherry-hinton  analyfed  by 
Diftillation — Sulphur, — F  errugineous  Re- 
fiduum :  Method  of  affaying  any  particular 
Species  of  the  Pyrites  for  Sulphur. 

Analylis  of  Sulphur  by  Combuflion  — 
Phlogifton  —  Volatile  fulphureous  Acid: 
Method  of  obtaining  the  acid  of  Sulphur  at 
Batterfea,  and  in  other  Places. 

Iron-pyritae  defulphurated  by  roafting. 

Green  Vitriol  extracted  from  the  deful¬ 
phurated  Iron-pyritas  by  Elixation  and 
Cryftallization :  Method  of  affaying  any 
particular  Species  of  the  Pyrites  for  green  , 
Vitriol. 

Iron-filings,  Sulphur,  and  Water  kneaded 
together  5  Intumefcence,  -  Incalefcence,  - 
Incenfion  of  the  Mixture, 

'  A  3 
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Conjectures  concerning  the  Origin  of 
fub terraneous  Fires  and  Volcanos  founded 

•  ’•  I  ..  **'  •f’*  •  •- 

upon  the  preceding  Experiment. 

Green  Vitriol  extracted  from  the  Reli- 
duum  of  the  preceding  Experiment. 

Of  the  weathering,  or  fpontaneous  De- 
compolition  and  hmultaneous  vitrioliza- 
tion,  of  the  Pyrites. 

Various  Species  of  the  Pyrites  exhibited 
in  a  vitriolizing  State. 

Green  Vitriol  extracted  from  vitriolized 
Pyritse. 

Account  of  the  principal  green  Vitriol 
Works  in  Great  Britain. 

Native  green  Vitriol  -  German  -  Engliffu 

Method  of  purifying  green  Vitriol  from 
Copper,  and  of  difcovering  whether  it  con¬ 
tains  Copper. 

Green  Vitriol  calcined  to  a  white  -  yel¬ 
low  -  and  red  Colour. 

t  '  'n.  •  t 

Calcined  green  Vitriol  analyfed  by  Dif- 
tillation  -  vitriolic  Acid  -  ferrugineous  Re- 
iiduum  or  Colcothar. 
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Of  the  vitriolic  Acid  and  its  Combination  with 

Water ,  with  fxed ,  and  with  volatile  aka- 

line  Salts. 

The  vitriolic  Acid  of  the  preceding  pro- 
cefs concentrated, or  redfified  by  Diftillation: 
Weak  Acid,  commonly  called  Spirit  of  Vi¬ 
triol  -  Refiduum,  ftrong  Acid,  improperly 
called  Oil  of  Vitriol. 

Degree  of  Heat  arifing  from  the  Mix¬ 
ture  of  Oil  of  Vitriol  and  Water  obferved 
by  a  Thermometer:  Proportions  producing 
a  Maximum  of  Heat  afcertained  by  Expe¬ 
riment. 

Quantity  of  Water  attracted  from  the 
Air  by  a  given  Quantity  of  Oil  of  Vitriol,  in 
a  given  time,  eftimated  by  Experiment : 
Ufe  of  Oil  of  Vitriol  as  an  Hygrometer. 

Specific  Gravity  of  Oil  of  Vitriol  deter¬ 
mined. 

Equal  Bulks  of  Oil  of  Vitriol  and  Water 
mixed  together :  fpecific  Gravity  of  the 
Mixture  not  equal  to  the  mean  fpecific 
Gravity  of  the  two  Fluids. 
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Dr.  Hook’s  Experiment,  concerning  the 
Penetration  of  Dimenfions  in  the  Mixture 
of  Oil  of  Vitriol  and  Water,  confidered. 

Vitriolic  Acid  not  abforbed  into  the 
Pores  of  Water, as  Muffchenbroek  and  others 
have  fuppofed. 

Acid  of  Vitriol  combined  with  the  fixed 
alcaline  Salt  of  Tartar  -  Tartarus  vitriolatus 
made  after  Tachenius’s  Manner,  -  Gene-  . 
ral  Properties  of  vitriolated  Tartar. 

Sir  Ifaac  Newton’s  Theory  concerning 
chemical  Attraction  ftated  and  explained  - 
Geoffroy’s,  Gellert’s  and  other  Tables  of 
Affinity  explained. 

Acid  of  Vitriol  combined  with  the  fixed 
alcaline  Salt  of  Kelp  -  Glauber’s  Sal  Mira- 
bilis,  -  General  Properties  of  Glauber’s  Salt. 

Acid  of  Vitriol  combined  with  volatile' 
Alcali  -  Sal  ammoniacus  fecretus  Glauberi ; 
general  Properties  of  this  Sait. 

Of  the  Combination  of  the  vitriolic  Acid 

Ath  Earths. 

Acid  of  Vitriol  combined  with  Earth  of 
Sal  catharticus  amarus  -  Hiflory  of  Epfom 
Salts.  Acid 
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Acid  of  Vitriol  combined  with  argilla¬ 
ceous  Earths  -  Alum. 

Natural  Hiftory  of  aluminous  Ores. 

Schiftus  aluminofus  crude,  and  calcined, 
from  Yorklhire  and  Lancafhire. 

Account  of  the  principal  Alum  Works 
in  England. 

Method  of  aftaying  aluminous  Miners. 

Alum  calcined  -  Alumen  uftum. 

Alumen  uftum  diflolved  in  Water  and 
cryftalized. 

Analyfts  of  Alum  by  Diftillation  -  Vi¬ 
triolic  Acid  -  Refiduum. 

Analyfts  of  Alum  by  Precipitation  with 
fixed  alcaline  Salt  of  Tartar  -  Vitriolated 
Tartar  -  Earth  of  Alum. 

Account  of  the  Experiments  of  Marggraf 
and  Macquer  upon  the  Earth  of  Alum. 

Nature  of  argillaceous  Earths  -  Conjec¬ 
tures  concerning  the  Identity  of  argillace¬ 
ous  and  vitrifiable  Earths. 

Acid  of  Vitriol  combined  with  vitrifiable 
parth. 


Acid 
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Acid  of  Vitriol  combined  with  calcare¬ 
ous  Earth. 

Natural  Hiftory  of  Plafter-Stone,  Ala- 
barter,  Gypfum,  Selenites. 

Specimens  of  Plafter-Stone  from  Mont¬ 
martre  near  Paris,  from  Cornwall,  Derby¬ 
shire,  Weftmoreland,  &c. 

Specimens  of  Rhomboidal  Selenites  from 
Shotover  Hill  in  Oxfordshire,  of  ftriated 
Gypfum  from  Derbyfhire,  of  Gypfum 
phofphorefcens  from  Bononia,  &c. 

Gypfeous  Earth  analyfed  by  boiling  it 
with  Salt  of  Tartar  -  vitriolated  Tartar  and 
calcareous  Earth  obtained  therefrom. 

Hiftory  of  the  Difcovery  of  the  Bononian 

Phofphorus.  -  Experiments  therewith. 

« 

Artificial  Bononian  Phofphorus  made 
from  calcined  Oyfter  Shells  and  Flowers  of 
Sulphur  after  Mr.  Canton’s  Method  -  Ac¬ 
count  of  his  Experiments  therewith. 


Of 
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Of  the  Combination  of  the  vitriolic  Acid  with 
Phlogifony  Spirits  of  Winey  and  Oils . 


Acid  of  Vitriol  combined  with  Phlo- 
gifton  -  Sulphur. 

Natural  Hiftory  of  Sulphur. 

Sulphur  nativum,  pellucidum  et  opa- 
cum,  from  Solfatara  near  Naples. 

Sulphur  nativum  pulverulentum  Aquis 
efflorefcens,  from  the  Baths  of  Aix-la-Cha- 

v  j 

pelle. 

Account  of  the  different  Methods  of 
preparing  crude  Sulphur  in  Germany,  Sax¬ 
ony,  &c. 

Sulphur  purified  by  Sublimation  -  Flow¬ 
ers  of  Sulphur  -  Sulphur  Slag. 


Sulphur  cryftailized. 

Spirit  of  Sulphur  per  Campanam  -  Va¬ 
rious  ways  of  obtaining  it. 

Acid  of  Vitriol  changed  into  a  volatile 
fulphureous  Acid,  by  the  addition  of  Phlo- 
gifton  in  a  State  of  Diffipation, 

^  '  ■  ’  Vo- 
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Volatile  fulphureous  Acid  combined  with 
the  fixed  alcaline  Salt  of  Tartar  -  Stahl’s 
fulphureous  Salt. 

Sulphureous  Salt  of  Stahl  changed  into 
vitriolated  Tartar  by  fimple  Expofure  to 
the  Air,  or  by  the  addition  of  Oil  of  Vi¬ 
triol. 

Sulphur  united  with  fixed  alcaline  Salt 
by  Fufion  -  Hepar  Sulphuris. 

Hepar  Sulphuris  changed  into  vitriolated 
Tartar  by  the  Difiipation  of  the  Phlogifton, 
Analyfis  of  Sulphur. 

Vitriolated  Tartar  changed  into  Hepar 
Sulphuris  by  the  addition  of  Phlogifton  - 
Synthefis  of  Sulphur. 

% 

The  Proportion  of  the  conftituent  Parts 
of  Sulphur  deduced  from  the  two  preced¬ 
ing  Experiments  of  Stahl. 

Hepar  Sulphuris.  digefted  in  redtified 
Spirits  of  Wine  -  Tindtura  Sulphuris. 

Sulphur  rendered  foluble  in  Water,  by 
boiling  it  with  fixed  alcaline  Lixivia,  or 
with  lime  Water. 

Sulphur  precipitated  from  the  preceding 

So- 
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Solutions  by  weak  Spirits  of  Vitriol  -  Lac 
Sulphuris  -  Sulphur  praecipitatum. 

Sulphur  united  with  volatile  alcaline 
Spirits  by  diftilling  it  with  Sal  Ammoniac 
and  Lime  -  Tindtura  Sulphuris  volatilis. 

Adtion  of  Water  and  Acids  upon  Sul¬ 
phur  examined. 

Remarks  upon  M.  le  Comte  de  Laura- 
gais’  Method  of  uniting  Sulphur  with  Spi¬ 
rits  of  Wine. 

Sulphur  diffolved  in  Oil  of  Turpentine. 
Balfamum  Sulphuris  terebinthinatum. 

Sulphur  dillblved  in  Oil  of  Olives  -  Bal¬ 
famum  Sulphuris  limplex. 

Hiftory  of  the  Difcovery  of  Homberg’s 
Pyrophorus. 

Various  Pyrophori  made  from  Alum, 
Glauber’s  Salt,  &c.  calcined  in  conjundtion 
with  Matters  containing  Phlogifton. 

Oil  of  Vitriol  mixed  with  redtified  Spi¬ 
rits  of  Wine  -  Phenomena  attending  the 
Commixtion  -  the  Mixture  diftilled  -  JE~ 
ther  of  Frobenius  -  Sulphureous  Acid  -  Oil 

o! 
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of  Spirits  of  Wine  -  Artificial  Refin  -  Sul™ 
phur  -  Caput  mortuum. 

Specific  Gravity  of  iEther  determined. 

Cold  produced  by  the  Evaporation  of 
iEther  -  of  Spirits  of  Wine  -  of  alcaline 
Salts,  8cc. 

Application  of  this  principle  of  produc¬ 
ing  cold  by  Evaporation,  to  the  cooling  of 
Liquors,  &c.  in  hot  Climates. 

Phenomena  attending  the  Combuftion 
of  iEther. 

Mifcibility  of  iEther  with  Water,  in  cer¬ 
tain  Proportions,  proved. 

The  Chara&eriftics  of  iEther,  as  diftin- 
guifhed  from  Spirits  of  Wine,  and  from  Ef- 
fential  Oils. 

Oil  of  Vitriol  mixed  with  Oil  of  Tur¬ 
pentine  -  Artificial  Refin  refulting  there¬ 
from:  Proportions  of  the  Ingredients  which, 
caeteris  paribus,  produce  the  moft  folid 
Refin. 

The  preceding  artificial  Refin  diftilled  - 
Sulphureous  Acid  -  Oil  -  Sulphur  -  Caput 
mortuum. 

Of 
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Of  Nitre . 

Account  of  the  different  Methods  of 
making  Nitre  in  the  Eaft  Indies,  and  in. 
Europe. 

Of  the  medium  quantity  of  Nitre  an¬ 
nually  imported  into  Great  Britain  from 
the  Eaft  Indies,  and  exported  to  various 
parts  of  Europe. 

Crude  Nitre  extracted  from  nitrous 
Earths. 

Crude  Eaft  India  Nitre  purified  from 
Sea  Salt,  and  calcareous  Earth. 

Nitre  from  America. 

Account  of  the  attempts  to  make  Nitre 
in  England. 

Analyfis  of  the  Mother  Water  of  Nitre. 

Hiftory  of  the  medicinal  Application  of 
Magnefia  alba. 

Nitre  analyfed  by  diftilling  it  with  cal¬ 
cined  Vitriol  -  Acid  of  Nitre  or  Aqua 
Fortis  -  Refiduum, 

Re- 
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Refiduum  of  the  preceding  Procefs  ana¬ 
lysed  -  vitriolated  Tartar  -  ferrugineous 
Earth. 

Acid  of  Nitre  procured  by  diddling  Ni¬ 
tre  with  Sand,  Clay,  Alum,  &c. 

Fuming  Acid  of  Nitre  procured  by  dif- 
tilling  Nitre  with  Oil  of  Vitriol  -  Refiduum 
examined. 

Fuming  Acid  of  Nitre  purified  by  dif- 
tilling  it  with  Nitre.  Tell:  of  the  Purity 
of  Acid  of  Nitre. 

Fuming  Acid  of  Nitre  mixed  with 
Water  -  Change  of  Colour  obferved  -  De¬ 
gree  of  Heat  afcertained. 

Fuming  Acid  of  Nitre  mixed  with  Snow, 
and  with  powdered  Ice  -  Degree  of  Cold 
afcertained. 

Fuming  Acid  of  Nitre  mixed  with  the 
Cryftals  of  Kelp  -  Degree  of  Heat  ob¬ 
ferved. 

Diluted  Acid  of  Nitre  mixed  with  Cryf¬ 
tals  of  Kelp  -  Degree  of  Cold  obferved. 

Fuming  Acid  of  Nitre  fimple,  and  com¬ 
bined  with  Oil  of  Vitriol  mixed  with  va¬ 
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xious  Oils  -  Inflammation  produced  thereby 
-  Refldua. 

Enumeration  of  the  various  Oils  which 
have  been  obferved  to  take  fire,  to  efier- 
velce  without  taking  fire,  and  which  nei¬ 
ther  effervefce  nor  take  fire,  when  mixed 
with  the  fuming  Acid  of  Nitre. 

Acid  of  Nitre  dulcified  with  rectified 
Spirits  of  Wine,  by  Diftillation  and  Di- 
geftion. 

Nitrous  TEther  made  by  fpontaneous 
Diftillation,  and  by  Digeftion. 

Nitre  alcalifed  by  Fufion. 

Nitre  alcalifed  by  Charcoal  -  ClyfTus  of 
Nitre. 

Volatile  Alcali  in  a  concrete  form  fepa- 
rated  from  the  Clyftlis  of  Nitre. 

Nitre  detonated  with  Tartar  in  various 
proportions  -  v/hite  Flux  -  black  Flux. 

Nitre  deflagrated  with  Sulphur  -  Sal 
Poiychreftus  -  Sal  Prunellas. 

Pulvis  fulminans  made  from  Nitre,  Salt 
of  Tartar,  and  Sulphur.  -  Exploflon  of 
Pulvis  fulminans. 
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Hiftory  of  the  Invention  of  Gunpowder, 

Gunpowder  made  from  Nitre,  Sulphur, 
and  Charcoal  -  Account  of  the  different 
Proportions  of  the  Ingredients  ufed  in  dif¬ 
ferent  Countries,  and  in  different  Works 
in  England.  -  Beff:  Proportions  afcertained. 

Method  of  extrafling  Nitre  from  da¬ 
maged  Gunpowder  at  Woolwich,  &c. 

Gunpowder  decompofed.  -  The  three 
conffituent  Parts  exhibited  feparate.  -  Me¬ 
thod  of  detecting  Frauds  ufed  in  the  Com- 
pofition  of  Gunpowder  explained. 

Acid  of  Nitre  combined  with  calcare¬ 
ous  Earth  -  Calcareous  Nitre  -  Phofphorus 
Balduini. 

Acid  of  Nitre  combined  with  argillace¬ 
ous  Earth  -  Aluminous  Nitre. 

Acid  of  Nitre  combined  with  the  vene- 

O 

table  fixed  Alcali  -  Regenerated  Nitre. 

Acid  of  Nitre  combined  with  the  mine¬ 
ral  fixed  Alcali  -  Quadrangular  or  cubic 
Nitre. 

Acid  of  Nitre  combined  with  volatile 
Alcali  -  Nitrous,  fal  Ammoniac. 


Of 
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Of  the  Ufe  of  Nitre  in  Agriculture. 

The  Ufe  of  Snow  in  fertilizing  the 
ground,  fhewn  not  to  depend  upon  the 
Nitre  it  is  generally  fuppofed  to  contain. 


Of  Sea  Salt. 

Natural  Hiftory  of  Sea  Salt  -  Sal  mari- 
nus,  fontanus,  foffilis. 

Hiftory  of  the  Difcovery  of  foftil  Salt 
in  England. 

Account  of  the  Method  of  preparing  Sea 
Salt  in  different  Parts  of  the  World. 

Of  the  different  antifeptic  Powers  of 
Sea  Salt  according  to  the  different  Precedes 
by  which  it  is  prepared. 

Of  the  Bittern  of  Sea  Salt. 

Of  the  Method  by  which  Epfom  Salts, 
common  Glauber  Salts,  and  Magnefta,  are 
extracted  from  the  Bittern  of  Sea  Salt  at 
Lymington,  and  other  Places. 

Method  of  diftinguifhing  the  genuine 
Sal  mirabilis  Glauberi  from  the  counterfeit 
of  the  Shops. 
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Analyfis  of  Sea-water,  attempted. 

Comte  Marligli’s  Artificial  Sea  Water. 

M.  de  Francheville’s  Opinion, concerning 
the  Saltnefs  of  the  Sea,  examined. 

Mr.  Boyle’s  Opinion,  concerning  the  uni¬ 
form  Saltnefs  of  the  Sea  at  different  Depths, 
examined. 

Account  of  various  Attempts  to  edulco¬ 
rate  Sea  Water. 

Of  Mr.  Irving’s  late  Attempt. 

Of  the  tells  of  the  purity  of  diliilled  Sea 
Water. 

Of  the  phofphoric  Quality  of  Sea  Water 
in  particular  Places,  and  at  particular  Times 
in  the  fame  Place. 

Mr.  Canton’s  Experiments  concerning 
the  Caufe  of  the  Luminoufnefs  of  Sea 
Water. 

Account  of  other  Opinions  concerning 
the  fame  Subject. 

Sea  Salt  diffolved  and  cryftallized. 

Decrepitation  and  Fulion  of  Sea  Salt. 

Sea 
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Sea  Salt  analyfed  by  diddling  it  with 
Acid  of  Vitriol  after  Glauber’s  Manner  - 
Fuming  Spirit  of  Salt  -  Reliduum. 

The  Reliduum  of  the  preceding  Procefs 
analyfed,  and  the  fixt  alcaline  Balls  of  Sea 
Salt  obtained  therefrom  after  Marggraf’s 
Method. 

Glauber’s  fuming  Spirit  of  Salt  purified 
by  diftiliing  it  with  Sea  Salt. 

Sea  Salt  diddled  with  Vitriol,  Clay,  &c. 
-  Acid  of  Sea  Salt  -  Refidua. 

Acid  of  Sea  Salt  feparated  from  its  alca¬ 
line  Balls  by  Acid  of  Nitre. 

Acid  of  Sea  Salt  combined  with  calcare¬ 
ous  Earth  -  Phofphorus  Hombergi. 

Acid  of  Sea  Salt  combined  with  argilla¬ 
ceous  Earth  -  Muriatic  Alum. 

Acid  of  Sea  Salt  combined  with  Earth  of 
Sal  catharticus  amarus. 

Acid  of  Sea  Salt  combined  with  fixed 
Alcali  of  Tartar  ~  Sal  Febrifugus  Sylvii. 

Acid  of  Sea  Salt  combined  with  Alcali 
ol  Kelp  -  Sea  Salt  regenerated. 
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Acid  of  Sea  Salt  combined  with  volatile 
Alcali  -  Artificial  Sal  Ammoniac. 

Acid  of  Sea  Salt  dulcified  by  Diftillation 
with  Spirits  of  Wine. 

Marine  iEther  made  after  the  Marquis  de 
Courtanvaux’s  Manner. 

Aqua  regia  made  by  mixing  together 
Acid  of  Sea  Salt  and  Acid  of  Nitre. 

Aqua  regia  made  by  diffolving  Sea  Salt 
or  Sal  Ammoniac  in  Acid  of  Nitre  -  its 
Difference  from  the  preceding  Aqua  regia, 
remarked. 

Of  Sea  Salt  as  a  Condiment,  and  as  a 
Manure. 

Of  Sal  Ammoniac. 

Natural  Hiftory  of  Sal  Ammoniac. 

Method  of  making  Sal  Ammoniac  in 
Egypt. 

Method  of  making  Sal  Ammoniac  in 
Europe. 

Sal  Ammoniacus  glebofus  from  Solfa- 
terra, 

Sal 
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Sal  Ammoniac  purified  by  Sublimation. 

Sal  Ammoniac  purified  by  Cryftalliza- 
tion, 

Sal  Ammoniac  difiolved  in  Spirits  of  Wine. 

Sal  Ammoniac  deflagrated  with  Nitre. 

Sal  Ammoniac  analyfed  by  diddling  it 
with  the  Acid  of  Vitriol,  and  of  Nitre  - 
Marine  Acid  -  Refidua. 

Sal  Ammoniac  analyfed  by  diddling  it 
with  fixed  Alcali  -  Volatile  Alcali  -  Refi- 
duum. 

The  volatile  alcaline  Spirit  of  Sal  Ammo¬ 
niac  procured  by  diftilling  it  with  Quick¬ 
lime  -  Cauftic  Spirit  of  Sal  Ammoniac. 

The  Refiduum  of  the  Procefs  examined 
-  Oleum  Calcis. 

Volatile  Alcaline  Salt  Spirit  procured  by 
diftilling  Sal  Ammoniac  with  Chalk  -  Mild 
Spirit. 

Cauftic  Spirit  of  Sal  Ammoniac  mixed 
with  Acids,  with  Spirits  of  Wine,  Lime 
Water,  calcareous  Nitre,  &c. 

Mild  Spirit  of  Sal  Ammoniac  mixed  with 
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Acids,  with  Spirits  of  Wine,  Lime  W ater, 
calcareous  Nitre,  &c. 

Eau  de  Luce  made. 

Degree  of  Cold,  produced  during  the 
Solution  of  Sal  Ammoniac  in  Water,  ob- 
ferved  by  a  Thermometer. 

Equal  quantities  of  Water  of  different 
Temperatures  Saturated  with  Sal  Ammo¬ 
niac,  and  the  Degrees  of  Cold  Several ly 
produced  during  the  Saturation,  remarked. 

Of  the  greateft  poffible  Degree  of  Cold 
which  can  be  produced  in  Water  by  the  So¬ 
lution  of  Sal  Ammoniac. 

Of  the  Ufe  of  Sal  Ammoniac  in  various 
Arts. 

Of  Borax. 

Natural  Hiftory  of  Tincal  or  Crude 
Borax. 

Borax  vitrified. 

Glafs  of  Borax  diffolved  in  Water,  and 
cryftaliized. 

Sal  Sedativus  Hombergi  Separated  from 

Borax 
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Borax  by  the  Acids  of  Vitriol,  Nitre,  Sea 
Salt,  and  Vinegar,  and  procured  by  Subli¬ 
mation  and  Cryftallization. 

The  Refidua  examined,  and  the  mine¬ 
ral  fixt  Alcali  feparated  therefrom. 

Borax  regenerated  by  combining  toge¬ 
ther  Sal  Sedative  and  Mineral  Alcali. 

Sal  Sedative  diffolved  in  Spirits  of  Wine, 
the  green  Colour  of  the  Flame  obferved. 

Of  Copper  fuppofed  to  be  contained  in 
Borax. 

Account  of  the  Attempts  to  make  Arti¬ 
ficial  Borax  in  England. 

Of  the  mechanic  Ufes  of  Borax. 


Of  Mineral  Earths ,  crude  and  calcined. 

Diftillation  of  Siliceous,  Calcareous,  Ar¬ 
gillaceous,  and  Gypfeous  Earths. 

Account  of  the  Experiments  lately  made 
at  Paris  by  M.  Darcet,  and  others,  concern¬ 
ing  the  Infallibility  and  Volatility  of  Dia¬ 
monds  in  a  great  Degree  of  Heat. 


Vitri- 
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I  , 

Vitrification  of  a  Mixture  of  Earths,  fe- 
parately  unvitrifiable  in  a  given  Degree  of 
Heat. 

Giafs  made  from  a  Mixture  of  Alcaline 
Salts  and  powdered  Flints. 

Hiftory  of  the  Invention  of  Giafs. 

Of  the  Method  of  making  and  polifhing 
plate  Giafs  in  France,  &c. 

Siliceous  Earths  rendered  foluble  in  Wa¬ 
ter  by  means  of  Alcalies  -  Liquor  Silicum. 

Of  European  and  Afiatic  Porcelane,  and 
their  fpecific  Difference. 

Account  of  the  Methods  of  making  the 
white  and  yellow  Staffordfhire  Ware. 

Calcareous  Earths  converted  into  Lime 
by  Calcination. 

Calcareous  Earths  converted  into  Lime 
by  Solution  and  Precipitation. 

Lime  converted  into  calcareous  Earth. 

Dr.  Black’s  Theory  of  Lime  explained. 

The  Quantity  of  fixed  Air  contained  in 
Alcalies,  and  calcareous  Earths,  and  fepara- 
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ble  by  Solution,  eftimated  by  the  Honour¬ 
able  Hen.  Cavendifh. 

The  lofs  of  Weight  fuftained  by  calcare¬ 
ous  Earths  during  Calcination  eftimated  by 
Experiment,  and  fhewn  to  correfpond  with 
the  quantity  of  fixed  Air,  feparated  there¬ 
from  by  Solution. 

Of  the  Solubility  of  Lime  in  Water. 

Of  the  Pellicle  of  Lime  Water,  and  of 
the  excefs  of  its  Weight  above  the  Weight 
of  the  Lime  diffolved. 

Is  the  fmalleft  Quantity  of  Lime 
wholly  foluble  in  the  largeft  Quantity  of 
Water,  without  undergoing  a  frefti  Calci¬ 
nation  ? 

Of  Marie. 


Of  the  Ufe  of  Lime,  Marie,  &c.  in  A- 
griculture. 


Of  Arfenic. 

Natural  Hiftory  of  white  Pyrites,  Orpi- 
ment,  Realgar,  Cobalt  Ores,  and  other 
mineral  Subftances  affording  Arfenic. 

Method 
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Method  of  procuring  Arfenic  in  Saxony, 
called  from  its  powdery  Appearance,  Fa¬ 
rina  Arfenicalis. 

Farina  Arfenicalis  purified,  and  changed 
into  white  crylfalline  Arfenic,  by  being 
mixed  with  Pot-afh  and  fublimed. 

Farina  Arfenicalis  mixed  with  the  Sul¬ 
phur  of  fulphureous  Pyrites,  and  changed 
into  yellow  or  red  cryftalline  Arfenic  by 
Sublimation. 

Arfenic  difiblved  in  Oil  of  Olives,  in  Oil 
of  Turpentine,  in  a  Solution  of  fixed  Al- 
cali,  in  redtified  Spirits  of  Wine,  in  Aqua 
Fortis,  in  Acid  of  Sea  Salt,  in  Aqua  Regia, 
in  Oil  of  Vitriol,  in  Vinegar,  and  in  Water. 

*  *fK 

Arfenic  and  Nitre  diftilled  together  - 
Acid  of  Nitre  -  Refiduum. 

Macquer’s  neutral  arfenical  Salt  extracted 
from  the  Refiduum. 

Nitre  and  Arfenic  fufed  together  in  open 
Veflels  -  Fume  -  Refiduum  called  Nitre 
fixed  by  Arfenic. 

Arfenic  combined  with  Phlogifton,  and 
fublimed  into  a  metallic  Appearance, 
commonly  called  Regulus  of  Arfenic. 

O  F 
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Of  METALLIC  SUBSTANCES 


Of  Mercury  in  a  fluid  State . 


Natural  Hiftory  of  Mercury  and  of  Cin¬ 
nabar. 

Mercury  extracted  from  Earths  or  Stones 
with  which  it  is  mixed,  by  limple  Lotion, 
and  by  Diftillation  without  Addition. 

Mercury  extracted  from  Minerals,  in 
which  it  is  mineralifed,  by  Diftillation  with. 
Addition. 

Method  of  allaying  mercurial  Minerals, 
and  of  difcovering  whether  any  particular 
Mineral  contains  Mercury. 

Methods  of  purifying  Mercury. 

Mercury  changed  into  a  black  Powder 
by  long  continued  Trituration. 

Mercury  changed  into  a  red  Powder  by 
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Calcination  -  Mercurius  calcinatus  -  Mer- 
curius  prsecipitatus  per  fe. 

Mercury  boiled  with  Water. 

Mercury  revivified,  from  the  Powders 
obtained  by  Trituration,  and  Calcination, 
by  fimple  Diftillation. 

Account  of  Boerhaave’s  Experiments  re¬ 
lative  to  the  unchangeablenefs  of  Mercury, 
by  the  ProcefTes  ox  Digeftion,  and  Diftilla¬ 
tion. 

Account  of  Profefibr  Braunius’s  Experi¬ 
ments,  relative  to  the  Converfion  of  Mer¬ 
cury  into  a  fo lid  malleable  Metal,  at  Pe- 
terfburgh,  by  an  artificial  Cold  refulting 
from  the  Solution  of  Snow  in  the  fuming 
Spirit  of  Nitre. 

Of  the  Degree  of  Heat  of  boiling  Mer- 
cury,  and  of  the  Limits  within  which 
Mercury  may  be  uied  as  a  Thermometer. 

Mercury  triturated  with  Turpentine, 
with  Lard,  with  Sugar,  &c.  -  Mercurial 
Plaifters,  Ointments,  Pills. 

Mercury  diiTolved  in  Acid  of  Nitre  - 
The  Solution  diluted  with  diftilied  Water, 
Aqua  mercurialis. 


The 
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The  Solution  of  Mercury  in  Acid  of 
Nitre  cryftallized. 

The  fame  inlpiftated  -  Calx  Mercurii. 

The  infpiflated  Mafs,  or  cryftallized  Salt, 
calcined  to  a  red  Colour  -  Mercurius  pr<e- 
cipitatus  ruber. 

Mercurius  prsecipitatus  ruber  dulcified 
by  Spirit  of  Wine  -  Mercurms  corallinus  - 
Arcanum  corallinum. 

Mercury  precipitated  from  its  Solution 
in  Acid  oi  Nitre  by  Copper. 

Mercury  corroded  into  a  faline  Mafs  by 
Oil  of  Vitriol. 

The  preceding  faline  Mafs  partly  diflolv- 
ed,  principally  changed  into  an  inftpid,  in- 
dift'oluble,  yellow  Powder,  by  frequent  Ab¬ 
lution  in  warm  Water  -  Mercurius  emeticus 
flavus  -  Mercurii  Praxipitatum  flavum  - 
Turpethum  miner  ale. 

Mercury  precipitated,  from  the  Wafhings 
of  Turpeth  mineral,  by  Alcalies. 

W afhings  of  T urpeth  mineral  infpiflated, 
and  deliquiated  -  Oleum  Mercurii. 


Mer- 
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Mercury  united  by  Sublimation  with  the 
Acid  of  Sea  Salt;  Corrolive  Sublimate  made 
from  a  Mixture  of  unwafhed  Turpeth  mi¬ 
neral  and  Sea.  Salt. 

Corrolive  Sublimate  made  from  Cryftals 
of  Mercury  in  the  nitrous  Acid  and  Sea  Salt. 

Corrolive  Sublimate  made  from  crude 
Mercury,  Nitre,  calcined  Vitriol,  and  Sea 
Salt. 

Corrolive  Sublimate  rendered  mild  and 
inlipid,  by  Trituration  with  a  fufficient 
Quantity  of  crude  Mercury  and  fubfequent 
Sublimations  -  Mercurius  dulcis  fublimatus 
-  Calomelas  -  Aquila  alba  -  Panacaea  mer- 
curiaiis  -  Draco  mitigatus,  Sec. 

Specific  Gravities  of  corrolive  Sublimate 
and  Calomel,  determined. 

Corrolive  Sublimate  difiblved  in  Water, . 
and  cryftallized. 

Corrolive  Sublimate  diffolved  in  Spirits 

of  Wine. 

Mercury  precipitated  from  a  Solution  ol 
corrolive  Sublimate  in  Water  by  fixed  Al- 
calies  -  Mercurius  precipitates  iufeus  -  by 
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volatile  Alcali  -  Mercurius  prascipitatus 
dulcis  -  by  Lime  Water  -  Aqua  Phagede- 
nica. 

Mercury  precipitated  from  its  Solution 
in  Acid  of  Nitre  by  die  Acid  of  Sea  Salt, 
or  by  any  neutral  Salt  containing  the  Acid 
of  Sea  Salt  -  Mercurius  prascipitatus  albus. 

Mercury  precipitated  from  its  Solution 
in  Acid  of  Nitre  by  the  Acid  of  Vitriol,  or 
any  neutral  Salt  containing  the  Acid  of  Vi¬ 
triol  *■  Turpeth  mineral. 

Mercury  diflolved  in  the  vegetable  Acids, 
native,  and  fermented,  and  in  fixed,  and 
volatile  Alcalies,  after  Marggraf’s  Method. 

Account  of  M.  le  Comte  de  la  Garaye’s 
Tincture  of  Mercury  in  Spirits  of  Wine. 

Mercury  united  with  Sulphur  by  T ritu- 
ration,  and  by  Fufion  -  iEthiops  Mineral. 

A  Mixture  of  Sulphur  and  Mercury  fu- 
blimed  -  Factitious  Cinnabar. 

Factitious  Cinnabar  levigated  -  Ver¬ 
million. 

Method  of  difcovering  whether  VermiL 
lion  be  adulterated  with  red  Lead. 


Mer- 
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Mercury  revivified  by  diftilling  Cinnabar 
with  Iron-filings. 

Mercury  united  with  volatile  Tindture 
of  Sulphur,  and  with  Hepar  fulphuris. 


T 


Of  SEMI  METALS. 


Of  Antimony,  and  Regulus  of  Antimony. 

Natural  Hiftory  of  Antimony,  and  other 
Ores  of  Regulus  of  Antimony. 

Crude  Antimony  feparated  from  earthy 
and  ftony  Impurities  by  Eliquation,  or  Dif- 
tillation  per  Defcenfum  -  Morfuli  reftau- 
rantes  Kunckelii. 


Crude  Antimony  digefted  with  Aqua 
regia,  Solution  of  the  metallic,  and  Sepa¬ 
ration  of  the  fulphureous  Part  effedted 
thereby. 


Crude 
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Crude  Antimony  calcined  to  an  afh-co- 
loured  Calx. 

» 

Calcined  Antimony  vitrified. 

Glafs  of  Antimony  digefted  with  Aqua 
regia,  Sulphur  fometimes  leparated  thereby 
-  Differences  obfervable  in  the  fufibility, 
colour,  pellucidity,  and  folubility  of  Glafs 
of  Antimony  in  Wines,  and  other  Men- 
ftruums,  according  to  the  different  Degrees 
of  Calcination  ufed  in  preparing  it. 

Regulus  of  Antimony  prepared,  by  fu- 
fing  the  Calx,  or  Glafs  of  Antimony  with 
Charcoal,  Soap,  or  other  phlogiftic  Matters. 

Regulus  of  Antimony  prepared,  by  ru¬ 
ling  crude  Antimony  with  Iron,  with  Lead, 
with  Copper,  &c. 

Regulus  of  Antimony  prepared,  by  fil¬ 
ling  crude  Antimony  with  Tartar  and 
Nitre. 

Chief  mechanic  Ufes  of  Renulus  of  An- 

O 

timony  noticed. 

Regulus  of  Antimony  volatilized  by  a 
ffrong  Fire  -  Flowers  of  Regulus  of  Anti¬ 
mony, 
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Method  of  reducing  Flowers  of  Regulus 
of  Antimony. 

Adfion  of  Acids  upon  Regulus  of  Anti¬ 
mony,  examined. 

Regulus  of  Antimony  combined  with  the 
marine  Acid  by  diddling  Antimony  and 
corrofive  Sublimate  together  -  Caufticum 
Antimoniale,  or  Butter  of  Antimony. 

Regulus  of  Antimony  precipitated  from 
the  marine  Acid,  by  diluting  Butter  of  An¬ 
timony  with  Water  -  Pulvis  Algaroth  - 
Mercurius  vita:. 

Regulus  of  Antimony  precipitated  from 
the  Water  ufed  in  the  preceding  Procefs, 
commonly  called  Spiritus  vitrioli  philofo- 
p  hie  us  by  an  Alcali. 

Bezoard  Mineral  prepared,  by  repeated 
Abftracf ions  of  the  Acid  of  Nitre  from  But¬ 
ter  of  Antimony  -  Spiritus  Bezoardicus. 

Antimony  and  Nitre  mixed  together  in 
the  Proportion  of  2  to  r,  and  deflagrated  - 
Crocus  Antimonii  mitior. 

1 

Antimony  and  Nitre  mixed  together  in 
equal  Parts,  and  deflagrated  -  Crocus  An- 

timo- 
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timonii  -  Hepar  Antimonii  -  edulcorated, 
Crocus  metallorum. 

Antimony  and  Nitre  mixed  together  in 
the  Proportion  of  i  to  2,  deflagrated  and 
edulcorated  -  Emeticum  mite  Antimonii. 

Antimony  and  Nitre  mixed  together  in 
the  Proportion  of  1  to  3,  deflagrated  and 
edulcorated  -  Calx  Antimonii  -  Antimo- 
nium  diaphoreticum  dulce. 

Different  chemical  Properties  of  the  pre¬ 
ceding,  and  other  fimilar  Combinations  of 
Nitre  and  Antimony,  explained;  general 
Account  of  their  medical  Powers  deduced 
therefrom. 

Wafhings  of  Diaphoretic  Antimony  con- 
fldered  -  Materia  perlata,  or  Boerhaave’s 
Sulphur  fixatum  ftibii  precipitated  there¬ 
from. 

Regulus  of  Antimony  reduced  to  a  Calx, 
fimilar  to  Diaphoretic  Antimony,  by  De¬ 
flagration  with  Nitre,  called  Cerufie  of  An¬ 
timony. 

Antimony  combined  with  fixed  Alcali  by 
boiling  them  together  -  Kermes  Mineral 

C  3  fpon- 


(  38  ) 

fpontaneoufly  precipitated  from  the  Solu¬ 
tion. 

Tindhira  Antimonii  made  by  digefting 
Hepar  Antimonii  in  Spirits  of  Wine. 

Vinum  Antimoniale  five  Emeticum, 
made  by  digefting  Crocus  Antimonii,  or 
Glafs  of  Antimony  in  Mountain  Wine. 

Tartarus  emeticus  made  by  boiling  Glafs, 
or  Crocus  of  Antimony  with  Cream  of 
T  artar. 

Tartarus  emeticus  made,  after  Macquer’s 
Manner,  by  combining  Pulvis  Algaroth  and 
Cream  of  Tartar. 

» 

Of  the  medical  Virtues  of  Antimonial 
preparations  in  general,  and  the  Caufe  of 
the  variable  and  uncertain  Effects  of  parti¬ 
cular  Preparations  explained. 

Of  Zaffre  and  Regains  of  Cobalt. 

Method  of  making  Zaffre  in  Saxony. 

The  Zaffre  of  the  Shops  diffolved  in  all 
the  mineral  Acids. 

T he  Difference  of  the  Colour  of  the  So¬ 
lution. 
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lution  of  Zaffire  in  weak  and  ftrong  Acid 
of  Sea  Sait  obferved. 

The  tawny  Colour  of  Zaffre  diffolved  in 
weak  Spirit  of  Salt,  changed  into  a  green 
by  heating  the  Solution. 

Zaffre  changed  into  a  blue  Glafs  by  Vi¬ 
trification,  called  Smalt. 

Method  of  preparing  from  the  blue 
Glafs  of  Zaffre,  an  impalpable  Powder, 
called  in  that  State  azure,  enamel  blue, 
Powder  blue. 

Of  Lap  is  Lazuli,  and  the  pigment  call¬ 
ed  Ultramarine  blue  prepared  therefrom, 
and  its  Difference  from  the  azure  prepar¬ 
ed  from  Zaffre. 

Regulus  of  Cobalt  procured  from  Zaffre 
or  Smalts,  when  melted  in  Conjunction  with 
Matters  containing  Phlogifton. 

General  Properties  of  Regulus  of  Cobalt 
enumerated. 

Account  of  the  manufacturing  of  Smalts 
in  England. 

Orpiment  and  Quicklime  digefted  toge¬ 
ther  with  W ater  -  Liquor  vini  probatorius. 

c  4  .  Ufe 
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Ufe  of  the  preceding  Liquor  in  detect¬ 
ing  Adulterations  of  Wine  by  Saccharum 
Saturni,  fhewn  from  the  different  Colours 
oi  the  Precipitates  attending  its  Mixture 
with  genuine  and  adulterated  Wine. 

Experiments  with  the  aforefaid  Liquor 
as  a  fympathetic  Ink, 

Of  Nickel 

Nickel  not  foluble  in  Acid  of  Vitriol, 
with  difficulty  in  Acid  of  Sea  Salt,  readily  by 
Acid  of  Nitre  into  a  green  Colour. 

Nickel  precipitated  from  Acid  of  Nitre 
by  a  fixed  Alcali  into  a  greeniffi  Powder. 

Nickel  compared  with  Regulus  of  Co¬ 
balt. 

Experiments  with  fympathetic  Inks  from 
Solutions  of  Nickel  and  Cobalt. 

Of  Bifmuth, 

Natural  Hiftory  of  Bifmuth. 

Bifmuth  fublimed  into  yellowifh  Flow¬ 
ers  by  a  ftrong  Fire, 

Bif- 
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Bifmuth  changed  into  an  afh-coloured 
Powder  by  Calcination. 

Calx  of  Bifmuth  vitrified. 

Vitrified  Calx  of  Bifmuth  reduced  by  the 
Addition  of  Phlogiffon. 

Bifmuth  diffolved  in  Acid  of  Nitre. 

Solution  of  Bifmuth  in  Acid  of  Nitre 
cryftallized, 

Bifmuth  precipitated  from  its  Solution  in 
Acid  of  Nitre  by  the  Affufion  of  Water,  - 
Magiftery  of  Bifmuth,  -  Blanc  de  fard. 

Bifmuth  precipitated  from  the  Wafhings 
of  the  Magiftery  by  a  fixed  Alcali. 

Bifmuth  and  Mercury  melted  together  - 
Amalgam. 

Bifmuth,  Lead,  and  Mercury,  melted  to¬ 
gether  -  Method  of  falfifying  Quickfilver  - 
Method  of  detecting  the  Adulteration  of 
Quickfilver. 

Bifmuth  not  mifcible  by  Fufion  with 
Nickel. 


Of 
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Of  Zinc. 

Natural  Hiftory  of  Lapis  Calaminaris, 
Black  Jack,  and  other  Ores  of  Zinc. 

Zinc  procured  by  diddling  Lapis  Calami¬ 
naris  with  Charcoal. 

Account  of  the  Method  of  making  Eng- 
lifh  Zinc  at  the  Copper  Works  near  Briftol, 
and  its  difference  from  Indian  Zinc  fhewn. 

Zinc  calcined  in  a  gentle  Fire,  inflamed 
in  a  ftrong  Fire  -  Flowers  of  Zinc,  or  Lana 
Philofophorum  feparated  during  the  Com- 
buftion  of  Zinc. 

Flowers  of  Zinc  vitrified. 

Flowers  of  Zinc  reduced  in  clofe  Veffels. 

Flowers  of  Zinc  diffolved  in  all  the 
Acids. 

Zinc  deflagrated  with  Nitre. 

Zinc  diffolved  in  Acid  of  Vitriol  -  Na¬ 
ture  of  the  black  Fiocculi  feparated  during 
the  Solution. 


Solu- 
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Solution  of  Zinc  in  Acid  of  Vitriol  crys¬ 
tallized  -  white  Vitriol. 

Method  of  difcovering  whether  white 
Vitriol  contains  Copper. 

Difference  between  Englifh  and  Gofla- 
rian  white  Vitriol. 

Zinc  diffolved  in  Acid  of  Nitre. 

Solution  of  Zinc  in  Acid  of  Nitre  cryf- 
tallized. 

Zinc  diffolved  in  the  concentrated  Acid 
of  Sea  Salt,  and  in  the  aqueous  Acid  of  Vi¬ 
triol  -  Inflammable  Air  feparated  during 
the  Solution  in  each  Menftruum. 

The  Quantity,  and  Specific  Gravity  of 
the  inflammable  Air  feparated  from  Zinc 
by  Solution,  eftimated  by  the  Hon.  Henry 
Cavendifh. 

Zinc  not  acted  upon  by  Sulphur,  or 
Liver  of  Sulphur  -  Purified  thereby  from 
all  other  metallic  Subftances. 

Zinc  not  mifcible  by  Fufion  with  Bif- 
muth, 
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Of  METALS. 

Of  Lead. 

Natural  Hiftory  of  Lead  Ores. 

Account  of  the  two  different  Methods 
of  extradting  Lead  from  its  Ore,  as  pradtifed 
in  Derbyfhire. 

Lead  extracted  from  its  Ore  -  Method  of 
allaying  limple  Lead  Ores. 

Lead  in  Fufion  partly  volatilized,  chiefly 
converted  into  a  gray  Calx,  called  Plum¬ 
bum  uftum,  or  calcined  Lead. 

Plumbum  uftum  melted  in  a  ftrong 
Fire  -  Litharge. 

Account  of  the  Method  of  making  red 
Lead  from  Plumbum  uftum,  as  pradtifed 
in  Derbyfhire. 

Account  of  the  Method  of  making  red 
Lead  from  Litharge,  as  pradtifed  in  Flint- 
fhire. 

Re- 
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Remarks  concerning  the  quantity,  and 
caufe  of  the  Increafe  of  Weight,  gained  by 
the  Converfion  of  Lead  into  Minium. 

Glaffes  of  Lead  made  from  Minium  fim- 
ple,  and  mixed  with  vitrifiable  Earth  in 
different  Proportions. 

Artificial  Ores,  perfectly  refembling  fome 
kinds  of  natural  Ores  of  Lead,  made  from 
an  Union  of  Lead  and  Sulphur. 

Of  black  Lead  or  Wadd. 

Method  of  diftinguifhing  the  factitious 
from  the  true  black  Lead. 

Black  Lead  expofed  to  a  ftrong  Fire  in 
clofe  Veffels  -  Fixity  remarked. 

Black  Lead  expofed  to  a  ftrong  Fire  in 
open  Veffels  -  Lofs  of  Weight  remarked. 

Calcined  black  Lead  attracted  by  the 
Magnet. 

Lead  corroded  into  a  white  Calx  by  the 
Vapour  of  Vinegar,  called  Ceruffe  or  white 
Lead. 

Account  of  the  Method  of  Manufactur¬ 
ing  white  Lead  at  Holywell,  and  other 

Places, 
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Places,  and  of  the  increafe  of  Weight  gained 
by  the  Lead. 

White  Lead,  Minium,  or  Litharge,  dif¬ 
folved  in  diddled  Vinegar,  and  cryftallized 
-  Sugar  of  Lead. 

Crude  Lead,  white  Lead,  Minium,  or 
Litharge  diffolved  in  Oil  of  Olives  *  Com¬ 
mon  Diachylon  Plafler. 

Method  of  difcovering  whether  Oil  of 
Olives  be  adulterated,  by  means  of  Lead, 
with  Rapefeed,  or  other  exprefled  Oils. 

i 

Lead  feparated,  from  its  Solution  in  Oils, 
by  Vinegar. 

Lead  diffolved  in  Acid  of  Nitre,  and 
cryftallized. 

Lead  precipitated  from  Acid  of  Nitre 
by  Acid  of  Vitriol,  or  any  neutral  Salt  con¬ 
taining  Acid  of  Vitriol;  by  Acid  of  Sea  Salt, 
or  any  neutral  Salt  containing  Acid  of  Sea 
Salt. 

Lead  diddled  to  Drynefs  with  Oil  of  Vi¬ 
triol  -  Sulphureous  Acid  -  Sulphur  -  Saline 
Reftduum. 

Sulphur  procured  inftantaneoufly  by 

pour- 
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pouring  Oil  of  Vitriol  upon  Lead  in  Fufion, 
and  collecting  the  Vapour. 

Lead  or  Minium  diftilled  with  Sal  Am¬ 
moniac  -  Volatile  Alcaline  Spirit  -  Volatile 
Alcaline  Salt  -  Reliduum,  or  a  Combina¬ 
tion  of  the  Acid  of  Sea  Salt  with  Lead,  call¬ 
ed  Plumbum  corneum. 

Plumbum  corneum  fufed. 

Plumbum  corneum  diffolved  in  Water, 
and  cryftallized. 

Lead  and  Mercury  melted  together  in 
different  Proportions  -  Amalgams  of  vari¬ 
ous  Confiftencies. 


Of  Copper. 

Natural  Hiftory  of  Copper. 

Account  of  the  Proceffes  ufed  in  extract¬ 
ing  Copper  from  its  Ore,  at  ECton,  Mac¬ 
clesfield,  Cheadle,  &c. 

Regulus  and  Scoria  of  the  firft,  fecond, 
third,  and  fourth  Fufion  of  Copper  Ore 
examined,  and  the  Reafon  of  their  Differ¬ 
ences  explained. 


Copper 
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Copper  combined  with  Sulphur  by  Stra¬ 
tification  and  Cementation  -  JEs  uftura, 

Copper  combined  with  Sulphur  by  Fu- 
fion  -  Artificial  Ore  of  Copper. 

Copper  combined  with  Arfenic  by  Fu- 
fion  -  white  Copper. 

Of  Chinefe  white  Copper,  improperly 
called  Tutenag,  and  its  Difference  from 
the  preceding  white  Copper  fhewn. 

Copper  changed  into  Brafs,  by  cement¬ 
ing  and  fufing  Copper  in  conjunction  with 
calcined  Calamine  and  Charcoal. 

Copper  changed  into  Brafs,  by  fubftitut- 
ing,  in  the  preceding  Procefs,  calcined  black 
Jack  for  Calamine. 

Brafs  changed  into  Copper,  by  difiipating 
the  Zinc  or  metallic  Part  of  the  Calamine, 
in  a  ftrong  Fire. 

The  Increafe  of  Weight,  gained  by  the 
Copper  in  being  changed  into  Brafs,  efti  ■ 
mated. 

Copper  melted  with  Zinc  -  Pinchbeck. 

Difference  betwen  Pinchbeck  and  Brafs 
obferved,  and  the  Reafon  explained. 

Copper 
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Copper  melted  with  Tin  in  various  Pro¬ 
portions  -  Bell  metal  -  Bronze,  8cc. 

Equal  Parts  of  Copper  and  Tin  melted 
together,  their  mutual  Penetration  and  In- 
creafe  of  fpecific  Gravity  obferved. 

Copper  diffolved  in  Oil  of  Vitriol. 

Solution  of  Copper  in  Oil  of  Vitriol  cryf- 
tallized  -  Blue  Vitriol. 

Copper  precipitated  from  a  Solution  of 
blue  Vitriol  by  Iron  -  Cuprum  prascipita- 
tum,  called  Ziment  Copper. 

Account  of  the  Cement  or  Ziment  Wa¬ 
ters  at  Newfol  in  Hungary,  Arklow  in  Ire¬ 
land,  in  Anglefea,  &c.  and  of  the  Methods 
of  procuring  Copper  from  them. 

Copper  diffolved  in  Acid  of  Nitre,  and 
cryftallized. 

Copper  precipitated  from  Acid  of  Nitre 
by  Chalk  -  Verdi  ter  Blue. 

Copper  diffolved  in  Acid  of  Sea  Salt,  and 
cryftallized. 

Cryftals  of  Copper,  in  the  Acids  of  Sea 
Salt,  and  Nitre,  when  diffolved  in  Spirits  of 

D  Wine, 
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Wine,  communicate  a  green  Colour  to  the 
Flame. 

Copper  diftolved  in  Oils,  in  vegetable 

Acids,  in  fixed,  and  volatile  Alcalies,  in 

neutral  Salts,  &c. 

?  * 

Account  of  the  Method  of  making  Ver- 
digrife  at  Montpellier,  and  in  England. 

Various  mechanical  Applications  of  Ver- 
digrife  enumerated. 

V erdigrife  diflolved,  in  Part,  in  diftilled 
Vinegar. 

Solution  of  Verdigrife  in  diftilled  Vine¬ 
gar  cryftallized,  improperly  called  Viride 
iEris  diftillatum. 

Cryftals  of  Verdigrife  diftilled  -  Concen¬ 
trated  Acid  of  Vinegar,  called  Acetum  Ra- 
dicatum  -  Cupreous  Refiduum. 

Acetum  Radicatum  mixed  with  rectified 
Spirits  of  Wine,  and  acetous  iEther  made 
after  the  Manner  of  M.  le  Comte  de  Lau- 
ragais. 


Of 
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Of  Iron. 

Natural  Hiffory  of  Iron. 

Account  of  the  Proceffes  ufed  in  extract¬ 
ing  Iron  from  its  Ores  in  different  Parts  of 
England  and  Wales;  and  of  the  Attempts 
to  make  Pig  Iron  by  Coke  and  charred 
Peat. 

Method  of  converting  Pig  Iron  into  Bar 
Iron. 

Of  the  Tenacity  of  Iron  Wire, 

Iron  converted  into  Steel. 

Steel  converted  into  Iron. 

Steel  hardened,  and  rendered  brittle  and 
elaftic. 

Of  Tempering  of  Steel. 

Iron  deprived  of  its  Phlogifton  by  vari¬ 
ous  Ways  -  Different  kinds  of  Crocus 
Martis. 

Natural  Hiftory  of  Ochres. 
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Red  and  yellow  Ochres  converted  into 
Iron  by  the  Addition  of  Phlogifton. 

Iron  deprived  of  its  Phlogifton  by  Defla¬ 
gration  with  Nitre. 

Iron  combined  with  Sulphur. 

Iron  diflolved  in  Acid  of  Vitriol  -  Sal 
Martis. 

Iron  diflolved  in  Acid  of  Sea  Salt. 

The  inflammable  Air  ariflng  from  Iron 
during  the  two  preceding  Solutions  collect¬ 
ed  and  inflamed. 

Of  fulminating  Damps  in  Mines. 

Method  of  freeing  the  Coal-pits  at  White¬ 
haven  from  inflammable  Air  defcribed. 

Iron  diflolved  in  Acid  of  Nitre,  elaftic 
but  not  an  inflammable  Air  produced 

Hiftory  of  the  Difcovery  of  the  Method 
of  making  Pruflian  Blue. 

Pruflian  Blue  made  by  precipitating  a 
Solution  of  green  Vitriol  with  an  Alcali  fa- 
turated  with  Phlogifton. 


The 
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The  colouring  Matter  of  Pruffian  Blue 
extracted  by  an  Alcali. 

Iron  precipitated  from  any  of  its  acid 
Solvents  into  a  blue  Powder  by  a  fixed  Al¬ 
cali,  faturated  with  the  colouring  Matter  of 
Pruffian  Blue. 

Iron  precipitated  from  any  of  its  acid 
Solvents  into  a  black  Powder  by  a  Decoc¬ 
tion  of  Galls  or  other  aftringent  Vege¬ 
tables. 

Nature  of  Ink  and  of  the  black  Dye,  and 
the  Difference  between  them  explained. 

Beecher’s  Experimentum  ferriferum  con- 
fidered. 

Iron  fhewn  to  exift  in  common  Sand,  in 
coloured  Clays,  in  the  Allies  of  Vegetables, 
in  the  Afhes  obtained  from  the  Blood,  U- 
rine,  and  Flelh  of  Animals. 

Vegetable  Afhes  melted  into  a  green  or 
blue  Glafs,  according  to  the  Violence  of 
the  Fire. 

Iron  filings  or  Colcothar  of  Vitriol  mix¬ 
ed  with  Sal  Ammoniac  and  fublimed  - 
Flores  Martiales  -  Refiduurn. 
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Refiduum  deliquiated  -  Lixivium  Mar- 
tis  -  Oleum  Ferri. 

Flowers  of  iron  digefled  with  Spirits  of 
Wine  -  Tindlura  Florum  martial ium. 

Iron  precipitated  from  its  Solution  in 
Acid  of  Nitre  by  fixed  Alcali  -  Sthal’s  alca- 
line  Tindture  of  Iron. 

Iron  combined  with  Cream  of  Tartar  by 
grinding  them  together  -  Rotuli  Martiales 
-  Mars  folubilis ;  by  boiling,  T artarus  Cha- 
lybeatus,  Tinctura  Styptica  Helvetii. 

Iron  difiolved  in  Rhenifh  Wine  -  Vinum 
Chalybeatum. 

Of  Tin. 

Natural  Hiftory  of  Tin. 

Of  the  Procefies  of  ftamping,  huddling, 
and  trunking  ufed  in  Cornwall  for  prepar¬ 
ing  Tin  Ore  for  Fufion. 

Of  the  Magnetiren  ufed  in  fome  Parts  of 
Germany. 

Tin  melted  and  granulated. 


Tin 
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Tin  rendered  hard  and  fonorous  by  be¬ 
ing  melted  in  Conjunction  with  Regulus 
of  Antimony,  with  Zinc,  with  Bifmuth,&c. 

Of  Pewter  and  its  different  Kinds. 

Of  different  metallic  Mixtures  which 
melting  with  lefs  Heat  than  the  Metals  to 
which  they  are  applied,  conftitute  Solders 
of  various  Kinds. 

Method  of  manufacturing  Tin  Plates  in 
England  and  Germany,  and  of  tinning  Cop¬ 
per  Veliels. 

Tin  calcined  fingly  and  in  Conjunction 
with  Lead  -  Putty. 

Calces  of  Lead  and  Tin  melted  with 
calcined  Flints,  or  other  verifiable  Earths, 
and  alcaline  Salts,  in  various  Proportions  - 
white  Enamels. 

White  Enamels  converted  into  different 
Colours,  by  the  Addition  of  metallic  Cal¬ 
ces,  and  applied  upon  Englifh  and  Indian 
Porcelain. 

Paftes  and  artificial  precious  Stoner, 
made,  and  their  Difference  from  coloured 
Enamels  explained. 
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Tin  amalgamated  with  Quickfilver,  and 
the  Amalgam  mixed  with  Sulphur  and  Sal 
Ammoniac,  and  fublimed  -  Refiduum  call¬ 
ed  Aurum  mofaicum  or  muficum. 

Tin  diffolved  in  Aqua  regia  -  Different 
Confidences  of  the  Solutions. 

Tin  diffolved  in  Acid  of  Nitre. 

Ufe  of  the  preceding  Solutions  of  Tin 
in  precipitating  the  colouring  Matter  of 
Cochineal. 

Woollen  and  Linen  boiled  in  Cochineal 
precipitated  by  Tin  -  Reafon  of  the  differ¬ 
ent  Dyes  explained  by  Macquer. 

Inflammable  Air  feparated  from  Tin 
during  its  Solution  in  Acid  of  Vitriol  and 

Acid  of  Sea  Salt. 

Account  of  Marggraf’s  Experiments  up¬ 
on  the  Solubility  of  Tin  in  vegetable  Acids 
native,  and  fermented. 

Tin  amalgamated  with  Quickfilver,  and 
the  Amalgam  diftilled  with  corrofive  Su¬ 
blimate  -  Liquor  fumans  Libavii  -  Butter 
of  Tin  -  Revivified  Mercury. 


Look- 
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Looking  Glafs  filvered  by  amalgamating 
Mercury  and  Tin. 

Tin,  Bifmuth,  and  Lead  melted  toge¬ 
ther,  and  mixed  with  Mercury  -  Method 
of  filvering  concave  Glafs  Veflels  with  the 
Mixture. 


Of  Silver. 

Natural  Hiftory  of  Silver. 

Account  of  the  Method  of  feparating 
native  Silver  from  the  Stones  or  Earths  in 
which  it  is  imbedded,  by  Amalgamation 
with  Mercury;  as  praCtifed  at  Potofi  and 
other  Spanifh  Silver  Mines  in  America,  and 
at  Kungfburg  in  Norway. 

Account  of  the  Method  of  feparating 
Silver  when  mineralifed  with  fulphurated 
Lead,  as  pra&ifed  in  Flintfhire,  and  in 
N  orthumber  land . 

Cardiganshire  lead  Ores  aflayed  for 
Silver. 

Silver  purified  from  Semimetals,  and  im¬ 
perfect  Metals,  by  Cupellation  with  Lead. 

Silver 
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Silver  purified  from  fuch  minute  Por¬ 
tions  of  Copper  as  efcape  Cupellation,  by 
Fufion  with  Nitre  and  Borax. 

Silver  feparated  from  |,  or  any  lefs  Part 
of  its  Weight  of  Gold  by  Solution  in  Acid 
of  Nitre  -  Quartation  or  Departure. 

Silver  recovered  from  its  Solution  in 
Acid  of  Nitre  by  precipitation  with 
Copper. 

Solution  of  Silver  in  Acid  of  Nitre  cryf- 
tallized. 

Cry ftals  of  Silver  melted  -  Lunar  Caultic, 

Silver  precipitated  from  Acid  of  Nitre, 
by  Acid  of  Vitriol,  or  by  any  neutral  Salt 
containing  Acid  of  Vitriol. 

Silver  diftilled  to  Drynefs  with  Acid  of 
Vitriol  -  Sulphureous  Acid  -  Saline  Refi- 
duum. 

Saline  Refiduum  diffolved  in  Water,  and 
cryftallized. 

Silver  precipitated  from  Acid  of  Nitre, 
by  Acid  of  Sea  Salt,  or  by  any  neutral  Salt 
containing  it  -  Luna  Cornea, 


Marg- 
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Marggraf’s  Method  of  obtaining  Silver 
abfolutely  pure  by  the  Redu&ion  of  Luna 
Cornea. 

Silver  precipitated  from  its  Solution  in 
Acid  of  Nitre  by  fixed  Alcali. 

Precipitated  Silver  diffolved  in  vegetable 
Acids,  in  volatile,  and  phlogifticated  fixed 
Alcalies,  according  to  Marggraf’s  Method. 

Pure  Silver  made  harder  by  being  melted 
with  Copper  in  the  Proportion  of  37  to  3 
-  Standard  Silver  of  England. 

Silver  precipitated  from  Acid  of  Nitre, 
largely  diluted  with  Water,  by  means  of 
Mercury  -  Arbor  Dianas. 

Silver  combined  with  Sulphur  into  an 
artificial  Ore  refembling  theMinera  Argenti 
vitrea. 


Of  Gold. 

Natural  Hiftory  of  Gold. 

Method  of  feparating  native  Gold  from 
Sands,  Earths,  &c.  by  Amalgamation  with 
Quickfilver. 


Method 
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Method  of  extracting  Gold  when  mine¬ 
ralized,  or  when  fo  mixed  with  Sulphur  by 
means  of  other  Metals  as  to  efcape  the  Ac¬ 
tion  of  Quickfilver  and  Aqua  regia. 

Gold  foluble  in  Aqua  regia,  but  not  in 
Acid  of  Nitre. 

Silver  foluble  in  Acid  of  Nitre,  but  not 
in  Aqua  regia. 

Method  of  purifying  Gold  from  all  me¬ 
tallic  Subftances  by  Solution  in  Aqua  regia, 
and  Precipitation  with  green  Vitriol. 

Method  of  feparating  a  minute  Portion 
of  Gold  from  a  large  Quantity  of  Silver, 
by  melting  the  Mixture  with  Sulphur,  as 
practifed  at  Rammellberg. 

Gold  precipitated  from  its  Solution  in 
Aqua  regia  made  with  Acid  of  Nitre  and 
Acid  of  Sea  Salt,  by  volatile  Alcali  -  Au- 
rum  fulminans. 

Aurum  fulminans  deprived  of  its  fulmi- 
native  Power  by  Oil  of  Vitriol,  by  Fufion 
with  Sulphur, by  fixed  Alcali, and  in  part  by 
Ablution  with  Water. 

Gold  precipitated  from  its  Solution  in 


(  6o  ) 

Aqua  regia,  when  largely  diluted  with  Wa¬ 
ter,  by  Plates  of  Tin,  or  by  a  Solution  of 
Tin  in  the  fame  Menftruum  -  Purple  Ma- 
giftery  of  Caflius. 

Glafs  changed  into  an  artificial  Ruby  by 
being  melted  with  Caflius’  purple  Ma- 

Gold  extracted  from  its  Solution  in  Aqua 
regia,  and  kept  fufpended  in  iEther. 

Method  of  feparating  Gold  from  gilt 
Copper. 

Gold  precipitated  from  its  Solution  in 
Aqua  regia  by  fixed  Alcali. 

Precipitated  Gold  diflolved  by  the  fame 
Menftruums  as  precipitated  Silver. 

Gold  diftilled  to  Drynefs  with  the  Acid 
of  Vitriol,  with  the  Acid  of  Sea  Salt,  and 
with  the  Acid  of  Nitre  -  Infoluble  in  thefe 
Menftruums. 

Gold  diflolved  in  Hepar  Sulphuris. 

Pure  Gold  hardened  by  being  melted 
with  Copper,  or  with  an  Admixture  of 
Copper  and  Silver,  in  the  Proportion  of 
22  to  2  -  Standard  Gold  of  England. 

Gold 
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Gold  amalgamated  with  Mercury  - 
Methods  of  gilding  and  feparating  Gold 
from  gilt  Works. 


Of  MINERAL  WATERS  in 

general,  and  their  various  Im¬ 
pregnations. 

Different  Methods  of  affaying  mineral 
Waters,  and  their  Imperfections. 

Of  Thermae  or  hot  mineral  Waters,  and 
the  different  Conjectures  concerning  the 
Caufe  of  their  Heat. 

Accounts  of  Dr.  Brownrigg’s  Experi¬ 
ments  on  the  fixed  Air  contained  in  Spa 
Water. 

M.  Lane’s  Experiments  concerning  the 
Sufpenfion  of  Iron  in  Water,  by  means  of 
fixed  Air  difcharged  either  from  ferment¬ 
ing,  or  effervefcing  Mixtures. 


Of 
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Of  Bituminous  Subfances. 

Natural  Hiftory  of  Bituminous  Sub- 
fiances. 

Newcaftle  Coal  diftilled  -  Phlegm  -  A- 
cid  -  Air  -  Oil  -  Caput  mortuum. 

Air  difcharged  from  Newcaftle  Coal  by 
Diftillation,  collected,  and  fhewn  to  be  in¬ 
flammable,  and  to  retain  its  elafticity  and 
inflammability  for  feveral  Days. 

Peat  from  the  Ifle  of  Ely  diftilled  - 
Phlegm  -  Acid  -  Oil  -  Alcali  -  Caput 
mortuum. 

Amber  diflolved  in  Spirits  of  Wine. 

Amber  precipitated  from  its  Solution  in 
Spirits  of  Wine  by  Water. 

Amber  diftilled  -  Phelgm  -  Acid  Spirit 
-  V olatile  acid  Salt  -  Oil  -  Caput  mortuum. 

Method  of  rectifying  Oil  of  Amber. 

Method  of  purifying  Salt  of  Amber. 

Amber  Varnifh  made  by  different  Me¬ 
thods. 


Of 
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Of  VEGETABLES. 


Of  vegetable  Juices  fpontaneoully  extra- 
vafated,  or  exuding  upon  Incilion. 


Of  liquid  Ref  ns ,  or  Balfams. 

Venice  Turpentine  diftilled  without  Ad¬ 
dition  with  the  Heat  of  boiling  Water  - 
Acidulated  Phlegm  -  Colourlefs  eftential 
Oil,  commonly  called  iEthereal  Spirit  of 
Turpentine  -  Relinous  Reliduum. 

The  Reliduum  of  the  preceding  Procefs 
diftilled  with  a  Degree  of  Heat  exceeding 
that  of  boiling  Water  -  Acid  -  Yellow  Oil 

-  Reliduum  called  Colophony. 

Colophony  diftilled  to  Drynefs  -  Acid 

-  Reddilh  Oil,  called  by  fome,  Balfam  of 
Turpentine  -  Caput  mortuum. 

Common  Turpentine  diftilled  with  Wa¬ 
ter  -  Eftential  Oil,  vulgarly  called  Spirit  of 

Tur- 
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Turpentine  -  Reliduum  -  Terebinthina 
codta  or  common  Roiin. 

Turpentine  diflolved  in  Spirits  of  Wine, 
and  precipitated  therefrom  by  Water. 

Of  Tar  and  Pitch,  and  the  Method  of 
procuring  them. 

Tar  diffolved  in  Part  in  Water. 

Of  Lamp  Black,  and  the  Method  of  ob¬ 
taining  it. 

Balfam  of  Capivi  diftilled  Balneo  Arena; 
-  Acid  -  Y ellow  Oil  -  Blue  or  green  Oil  - 
Caput  mortuum. 

Of  Balfam  of  Gilead,  Balfam  of  Peru, 
Balfam  of  Tolu,  liquid  Amber,  &c. 

Of  folid  Ref  ns. 

Benzoine  diffolved  in  Spirits  of  Wine, 
and  precipitated  therefrom  by  Water  - 
Virgins  Milk. 

Acid  Phlegm  and  efiential  Salt,  com¬ 
monly  called  Flowers  of  Benzoine,  obtain¬ 
ed  from  Benzoine  by  Sublimation. 

E 


Effen-, 
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Effential  Salt  obtained  from  Benzoine  by 
Elixation  with  Water  and  Cryftallization. 

Flowers  of  Benzoine  diflolved  in  Water, 
and  in  Spirits  of  Wine. 

The  Relidiram  from  the  Sublimation 
of  the  Flowers  of  Benzoine  diftilled  -  Acid 
-  Oil  of  different  Conflftences  -  Caput 
mortuum. 

Elemi  -  Maftic  -  Copal  -  Dragon’s 
Blood,  and  other  folid  Refins  diflolved  in 
Spirits  of  Wine  and  Oils. 

Different  Kinds  of  Varnifhes  made,  and 
applied  upon  Wood  and  Metals. 

Of  Camph  or. 

Native  Camphor. 

Rough  Camphor  refined  by  Sublimation. 

Rough  Camphor  refined  by  Solution  in 
Spirits  of  Wine. 

Camphorated  Spirits  of  Wine  inflamed. 

Camphor  diflolved  in  Acid  of  Nitre,  and 
in  Acid  of  Vitriol. 

Camphor 
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Camphor  feparated  from  Spirits  of  Wine, 
and  from  mineral  Acids  by  the  Addition 
of  Water. 

Of  Gums. 

Gum  Arabic,  Gum  Tragacanth,  Gums 
from  Pear  Trees,  Plumb  Trees,  Apricot 
Trees,  &c.  diifolved  in  Water  -  Mucilages. 

Gums  diifolved  in  Water,  and  precipi¬ 
tated  therefrom  by  Spirits  of  Wine. 

Gums  diftinguilhed  from  Reims  princi¬ 
pally  by  their  Solubility  in  Water,  and  In- 
folubility  in  Spirits  of  Wine,  and  by  their 
being  neither  fulible,  nor  inflammable  in 
Fire. 

Gum  Arabic  diftilled  -  Acid  -  Oil  - 
Volatile  Alcali  -  Caput  mortuum. 


Of  Gummy  Ref  ns. 

Gum  Ammoniac  diifolved  in  Spirits  of 
Wine. 

Gum  Ammoniac  diifolved  in  Water. 

Of  Alfa  foetida,  Myrrh,  Frankincenfe, 
and  other  gummy  Reims, 
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Of  VEGETABLE  JUICES 

obtained  by  Trituration,  and  Ex- 
preffion. 


Of  ejfential  Saks  of  Plants. 


Native  aqueous  Juices  exprefied  and 
clarified. 

Native  aqueous  Juices  evaporated  and 
cryftallized  -  Eftential  Salts. 

Of  neutral  Salts  contained  in  Vegetables. 

Hiftory  of  Sugar,  and  of  the  Method  of 
preparing  it. 

Brown  or  gray  Mufcovade  -  Melaftes,  or 
Treacle. 

Method  of  refining  Sugar. 

Sugar  diffolved  in  Water  and  cryftallized 
-  Saccharum  candum,  et  cryftallinum. 

Sugar  diffolved  in  rectified  Spirits  of 
Wine,  and  cryftallized. 

Refined 


t 
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Refined  Sugar  diftilled  -  Acid  -  Oil  - 
Air  -  Caput  mortuum. 

Of  faccharine  Juices  obtainable  from 
Maple  Trees,  Birch  Trees,  Sycamore  Trees, 
6c c.  by  tapping;  from  Fruits  and  Roots  of 
various  Kinds,  by  Solution  in  Spirits  of  Wine; 
from  the  fpontaneons  Exudations  of  the 
Fraxinus  rotundiore  Folio,  and  other  Trees 
producing  Manna ;  and  from  various  Flow¬ 
ers  affording  Honey  to  the  Bee, 

Native  Juices  of  Vegetables  infpiflated 
to  different  Confiftences  -  Liquid  or  folid 
Extracts  by  Expreffion. 

Of  Aloes,  Opium,  Acacia  vera,  and  other 
folid  Extracts  by  Expreffion. 


Of  expreffed  Oils, 

Oils  obtained  by  Expreffion  from  Lin- 
feed,  Muftard  Seed,  ripe  Olives,  Almonds, 
Walnuts,  &c.  i 

Exprefled  Oils  diftinguiffied  principally 
from  effenfial  Oils,  in  not  being  folubie  in 
Spirits  of  Wine,  nor  volatile  in  the  heat  of 

E  3  boil- 
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boiling  Water,  and  in  having  fcaree  either 
tafte  or  fmell, 

Method  of  impregnating  expreffed  Oils 
with  the  odorous  Principle  of  Violets,  Li¬ 
lies,  Rofes,  $ce*  -  Various  Perfumes. 

Oil  of  Olives  diftilled  -  Phlegmatic  Acid  - 
Oil  -  fixed  Oil  -  Caput  mortuum. 

Of  the  Rancidity  of  expreffed  Oils. 

Exprefled  Oils  fufpended  in  Water  by 
means  of  Mucilages  »  Enmlfions  -  Milky 
Juices  of  Plants. 

Of  the  Combination  of  Oils  with  fixed 
Alcali, 

Fixed  Alcali  deprived  of  its  fixed  Air  by 
Quicklime  -  Cauftic  Alcali  -  Soap  Leys. 

Soap  Leys  infpiflated  -  Cauterium  po-. 
tentiale,  lapis  jnfernalis. 

Oil  of  Olives,  Oil  of  Turpentine,  Train 
Oil,  ^Tallow,  &c.  diffolved  jn  Soap  Leys  - 
Soaps  of  various  Kinds. 

Solution  of  Soap  in  diftilled  Water,  and 
ip  Spirits  of  Wine, 

So-? 


Solution  of  Soap  in  Water  decompound 
ed  by  Acids,  and  by  earthy,  or  metallic  neu¬ 
tral  Salts, 


Method 


V  egetables 


further  explained,  by  Infufion, 

and  Deco£Hon  in  various  Men- 

__  - 

flruums. 


Carduus  Benedidtus  infufed  in  cold 
Water. 

Carduus  Benedidtus  boiled  in  Water. 

Peruvian  Bark  infufed  in  cold  Water, 

Peruvian  Bark  boiled  in  Water. 

Jalap  digested  with  Spirits  of  Wine  - 
Tindture  of  Jalap  -  Reliduum. 


E  4. 
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The  Refiduum  of  the  preceding  Procefs 
boiled  with  Water  and  infpiflated  -  Aque¬ 
ous  Extra#  of  Jalap. 

Refin  of  Jalap  precipitated  from  Tinct¬ 
ure  of  Jalap  by  Water. 

Method  of  obtaining  the  relinous  and 
gummy  Parts  of  Vegetables,  and  of  making 
ipirituous,  aqueous,  and  mixt  Extracts. 

Aqueous  Decoction  of  red  Saunders. 

Spirituous  DecoCtion  of  red  Saunders. 

Aqueous  DecoCtion  of  Brazil  Wood. 

Spirituous  DecuCtion  of  Brazil  Wood. 

Aqueous  DecoCtion  of  Alkanet  Root. 

Spirituous  DecoCtion  of  Alkanet  Root. 

Red  Saunders  digefted  in  Oil  of  Tur¬ 
pentine, 

Alkanet  Root  digefted  in  Oil  of  Tur¬ 
pentine. 

Archel  boiled  in  W ater,  in  Oils,  in  Acids, 
in  Spirits  ©i  Wine,  in  fixed  Alcalies,  and 
in  volatile  Alcalies. 

.  '  i 

The  colouring  Matter  of  fortie  Vegetables 
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precipitated  by  Alum,  Solutions  of  Tin,  &c. 
-  Lakes. 

Various  Experiments  relative  to  the  pro¬ 
duction,  change,  and  recovery  of  Colours, 
by  different  faline  Additions  to  coloured 
vegetable  Infulions. 

Of  Dying  in  general. 


Method  of  analyzing  Vegetables  by 
Diftillation,  exemplified  in  various 
Inftances,  and  various  Degrees  of 
Heat. 


Mint,  Thyme,  Rofemary,  Lavender,  or 
other  aromatic  Plants  diftilled  with  a  Heat 
lefs  than  that  of  boiling  Water  and  with¬ 
out  Addition  -  Spiritus  redtor,  or  odorous 
Principle. 

The  fame  Plants  diftilled  with  the  Addi¬ 
tion  of  Water,  and  with  the  heat  of  boiling 

Water 
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Water  -  EAential  Oils  -  Aromatic  or  Am¬ 
ple  diftilled  Waters. 

Of  the  different  weights,  colours,  and 
con  Alienees,  of  effential  Oils. 

EAential  Oils  by  ExpreAIon  from  O- 
ranges,  Citrons,  Sec, 

Method  of  obtaining  them  in  Italy. 

EAential  Oils  foluble  in  Spirits  of  Wine. 

Rofemary  Tops,  Lavender  Flowers,  See. 
diftilled  with  Spirits  of  Wine  -  Spirit  of 
Rofemary,  Spirit  of  Lavender,  Sec,  more 
commonly  called  Hungary  W ater,  Lavender 
Water,  See, 

EAential  Oil  of  Rofemary,  and  of  La¬ 
vender,  precipitated  from  Hungary  Water 
and  Lavender  Water,  by  the  Affufton  of 
Water. 

Of  diftilled  fpirituous  Waters. 

Rofemary,  See.  after  the  Extraction  of 
their  effential  Oil,  diftilled  to  Drynefs  - 
Phlegm  -  Acid  -  Empyreumatic  Oil  - 
Caput  mortuum. 

Method  of  making  Charcoal  explained. 

Char- 
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Charcoal  not  ailed  upon  by  Water* 
Acids,  Alcalies,  vinous  Spirits,  or  Oils. 

Charcoal  decompofed  by  burning  ~ 
Phlogifton  -  Refiduum. 

Quantity  of  Refiduum  from  a  given 
Weight  of  Charcoal  eftimated. 

Fixed  alcaline  Salt  and  Earth  obtained 
from  the  Refiduum. 

Of  the  Method  of  manufacturing  and 
depurating  Pot-alh. 

Of  the  difference  between  the  mineral 
fixed  Alcali,  or  Natron  of  the  Antients, 
and  the  vegetable  fixed  Alcali. 


Analyjis  of  Woods. 

Oak  diftilled  B.  M.  -  Phlegm  -  Refi¬ 
duum. 

Refiduum  diftilled  -  Phlegm  -  Acid  - 
Air  -  Oil  lighter  and  heavier  than  the  Acid  - 

Caput  mortuum. 

Air  from  Oak  not  deftru&ive  of  Flame, 
but  inflammable  after  palling  through  Wa¬ 
ter, 
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ter,  and  through  fixed  alcaline  Lixivia,  and 
retaining  its  inflammability  for  feveral 
Days. 

Of  the  different  quantities  of  Charcoal, 
of  liquid  Contents,  and  of  fixed  Air  ob¬ 
tained  from  equal  Weights  of  Oak,  Box, 
Hazel,  Willow,  and  other  Woods  by  Dif- 
tillation. 

Of  the  beft  kinds  of  Charcoal  requifite 
for  the  making  of  Gunpowder,  fluxing  of 
Metals,  &c. 

Volatile  Alcali  difengaged  from  the  A- 
cid  of  Oak  by  fixed  Alcali. 

i 

Acid  of  Box-wood  rectified. 

Rectified  Acid  of  Box  faturated  with 
vegetable  and  mineral  fixed  Alcalies  -  Na- 
ture  of  neutral  Salts  from  the  diftilled  Acids 
of  Vegetables. 

Analyfis  of  the  Tetradynamia  of  Lin¬ 
naeus. 

Muftard  Seed,  Pepper  Wort,  &c.  diftilled 
with  the  heat  of  boiling  Water  -  Phlegm 
fapid  and  odorous,  but  neither  manifeftly 
acid  nor  alcaline. 


Muftard 
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Muftard  Seed,  &c.  diftilled  with  a  de¬ 
gree  of  Heat  fuperior  to  that  of  boiling 
Water  -  Volatile  Alcali,  Acid,  Air,  Oil, 
Caput  mortuum. 

Of  Soot. 

Wood  Soot  diftilled  -  Acid  -  Volatile 
Alcali  -  Empyreumatic  Oil  -  Sal  Ammoniac 
-  Caput  mortuum,  yielding  fixed  Alcali. 


Of  Wax. 

Wax  diftilled  -  Acid  -  Oil  -  Congealed 
Oil  -  Caput  mortuum. 

Congealed  Oil  or  Butter  of  Wax  recti¬ 
fied  -  Acid  -  Yellow  Oil  -  Fat  brown  Re¬ 
fid  uum. 

Methods  of  bleaching  yellow  Wax,  and 
of  colouring  bleached  Wax. 
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Of  FERMENTATION 

in  general. 


Of  the  vinous  Fermentation . 

Hiftory  and  Ufe  of  Malting  as  prepara¬ 
tory  to  the  Fermentation  of  farinaceous 
Seeds. 

Equal  Weights  of  Barley,  Rye,  Wheat, 
Oats,  Beans,  Peafe,  converted  into  Malt, 
and  after  Decodtion  for  the  fame  time  in 
equal  Quantities  of  Water  expofed  to  Fer¬ 
mentation  -  Ale  of  different  Sorts. 

The  medium  heat  of  fermenting  Wort 
eftimated  by  the  Thermometer,  and  fhewn 
to  be  equal  to  the  medium  heat  of  an  Ani¬ 
mal  Body. 

The  Air  generated  during  the  vinous 
Fermentation  (hewn  to  be  deleterious  to 
Animal  Life  and  to  Flame. 
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The  fpecific  gravity  of  Air  generated  by 
vinous  Fermentation  proved  by  the  Hon. 
Henry  Cavendiih  to  be  greater  than  that  of 
common  Air,  and  to  be  equal  to  that  fe- 
parable  from  Marble  by  Solution,  or  about 
5 1 1  Times  lighter  than  Water,  when  com¬ 
mon  Air  is  fuppofed  800  Times  lighter. 

Equal  Weights  of  Raiftns,  refined  Su¬ 
gar,  brown  Sugar,  Treacle  mixed  with 
equal  Quantities  of  Water  and  fermented  - 
Wines  of  different  Kinds. 

Ale  diftilled  -  Malt  Spirits  -  Refiduum. 

Wine  diftilled  -  Brandy  -  Reliduum. 

Potatoes  fermented  and  diftilled  -  Po- 
tatoe  Brandy. 

Of  the  Methods  of  making  Malt  Spirits, 
Brandies,  Rums,  Arracks,  and  the  Origin 
of  their  different  Odours  and  Flavours  ex- 

Malt  Spirits,  Brandy,  &c.  diftilled  -  Al¬ 
cohol,  or  rectified  Spirits  of  Wine  -  Acidu¬ 
lated  Phlegm. 

Of  the  Identity  of  Alcohol  from  what¬ 
ever  fermented  Liquor  it  is  diftilled. 


Of 
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Of  proof  Spirit. 

Ufual  Methods  of  eftimating  the  Strength 
of  Brandies,  Rums,  &c.  and  their  Imper¬ 
fections. 

Alcohol  and  Water  mixed  together,  the 
Bulk  of  the  Mixture  fhewn  to  be  confider- 
ably  lefs  than  the  Sum  of  the  feparate  Bulks. 

Method  of  judging  accurately  concern¬ 
ing  the  Strength  of  fpirituous  Liquors 
pointed  out. 

Of  the  Arrack  or  Cofmos  prepared  by 
the  Calmuck  Tartars  from  Mares  Milk. 

Method  of  obtaining  white  and  red 
T  artar. 

T artar  purified  -  Cream  or  Cryftals  of 
Tartar. 

T artar  diftilled  -  Acid  -  Air  -  Oil  - 
Volatile  Alcali  -  Caput  mortuum. 

Fixed  alcaline  Salt  extracted  from  the 
Caput  mortuum  of  diftilled  Tartar  without 
burning  it. 

Cryftals  of  Tartar  combined  with  ab- 
forbent  Earths. 


Cryftals 
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Cryftals  of  Tartar  combined  with  the 
fixed  Alcali  of  Tartar  -  Sal  vegetabilis, 
Tartarus  tartarifatus. 

Cryftals  of  Tartar  combined  with  the 
fixed  Alcali  -  Sal  Polychreftus  de  Saignette 
-  Rochelle  Salt. 

Cryftals  of  Tartar  combined  with  vola 
tile  Alcali. 


Of  the  acetous  Fermentation,  or  the 
fpontaneous  Converlion  of  Ales 
and  Wines  into  Alegars  and  Vi¬ 
negars. 

<D 


Method  of  making  Vinegars,  and  of  dif- 
covering  whether  they  are  adulterated  with 
Oil  of  Vitriol. 

Vinegar  diftilled  -  Phlegm  -  Acid  - 
Ex  trad:. 


F 


Method 


(  82  ) 

Method  of  difcovering  whether  Vinegar 
be  depraved  by  Lead. 

Extras  of  Vinegar  diftilled  -  Acid  -  Em- 
pyreumatic  Oil  -  Volatile  alcaline  Salt,  and 
Spirit  -  Caput  mortuum. 

Vinegar  concentrated  by  freezing  the 
phlegmatic  Part. 

Diftilled  Vinegar  combined  with  abforb- 
ent  Earth. 

Diftilled  V inegar  combined  with  the 
fixed  Alcali  of  Tartar  -  Sal  Diureticus  - 
Terra  folia ta  Tartari. 

Diftilled  Vinegar  combined  with  the 
mineral  fixed  Alcali,  and  cryftallized. 

Diftilled  Vinegar  combined  with  vola¬ 
tile  Alcali  -  Spiritus  Mindereri  -  Acetous 
Sal  Ammoniac. 

Combinations  of  the  Acid  of  T artar  with 
the  vegetable  and  fixed  Alcalies,  decom- 
pofed  by  the  Acid  of  Vinegar. 

Difference  between  the  Acid  of  Tartar, 
and  that  of  Vinegar. 


Of 


(  ) 

Of  the  putrefaElwe  Fermentation  of 


Of  ANIMALS. 


General  Analyfis  of  animal  Fluids  exem¬ 
plified  in  the  Analyfis  of  Milk,  Blood,  U- 
rine,  and  Whites  of  Eggs. 


Of  Milk. 

Cows  Milk  diftilled  Balneo  Maris  - 
Phlegm  tranfparent,  colourlefs,  infipid  - 
Undtuous  faline  Refiduum. 


Afies  Milk  diftilled  Balneo  Maris  - 
Phlegm  -  Refiduum. 


Proportion  of  Phlegm  feparable  from 
equal  Weights  of  Cows  Milk  and  Afies 
Milk  by  Diftillation  B.  M.  afcertained. 

F  2  Equal 


(  84  ) 

Equal  Weights  of  Cows  Milk,  Goats 
Milk,  Woman’s  Milk,  Affes  Milk  evapo¬ 
rated  to  Drynefs  -  Proportion  of  the  Re- 
ftduums,  and  of  the  faline  and  earthy  Mat¬ 
ter  contained  in  them. 

Reftduum  from  the  Diftillation  of  Milk 
B.  M.  diftilled  -  Acid  -  Empyreumatic  Oil 
-  Volatile  Alcali  -  Caput  mortuum,  con¬ 
taining  fixed  Alcali. 

Milk  fpontaneoufly  feparated  into  Cream 
and  Skim-Milk. 

Cream  refolved  into  Butter  -  Curd  - 

Whey. 

Skim-Milk  refolved  into  Whey  -  Curd  - 
Butter. 

-  *r\ 

Butter  diftilled  ~  Acid  -  Oil  -  Caput 

mortuum. 

Curd  diftilled  -  Alcali  volatile  in  a  fluid 
and  concrete  Form  -  Fetid  Oil  -  Caput 
mortuum. 

Whey  evaporated  and  cryftallized  -  Su¬ 
gar  of  Milk  -  Sea  Salt. 

Milk  not  coagulable  by  the  Heat  of  boil¬ 
ing  Water. 

Milk 


.  (  »5  ) 

Milk  coagulable  by  Acids,  by  Alcalies, 
by  vinous  Spirits,  by  fome  neutral  Salts 
earthy  and  metallic. 


Of  Blood. 

Blood  examined  by  a  Microicope  - 
Transparent  Fluid  -  Red  Globules  of  vari¬ 
ous  Sizes. 

Blood  warm  from  the  Vein  diftilled 
Balneo  Maris  -  colourlefs,  in fipid  Phlegm 
-  Refiduum. 

\ 

Of  the  Quantity  of  Phlegm  contained  in 
the  Blood  of  different  Animals,  and  fe para¬ 
ble  therefrom  by  the  Heat  of  boiling  Water. 

Phlegm,  impregnated  with  volatile  Al- 
cali,  obtained  from  Blood  by  the  Pleat  of 
a  boiling  fixed  alcaline  Lixivium. 

Blood  exficcated  by  the  Heat  of  the  Sun. 

Blood  exficcated  by  the  Heat  of  the  Sun, 
or  by  Diftillation  B.  M.  not  fubjedt  to  Pu¬ 
trefaction. 

Exficcated  Blood  diftilled  -  Volatile  al- 

F  3  caline 


(  *6  ■  ) 

caline  Spirit  and  Salt  -  Air  -  Empyreu^ 
made  Oil  -  Caput  mortuum. 

Blood  fpontaneoufly  refolved,  by  Ex- 
oofure  to  the  Air,  into  a  fluid  and  coagu- 
.  ated  Part  -  Serum  -  Craffamentum. 

Account  of  Mr.  Hewfon’s  Experiments, 
relative  to  the  Caufe  of  the  fpontaneous 
Coagulation  of  Blood  when  taken  out  of 
an  animal  Body. 

Blood  prevented  from  fpontaneous  Co¬ 
agulation  by  Sea  Sait,  and  other  neutral 
Salts. 

The  Craffamentum  refolved,  by  Ablu-r 
tion,  into  a  white  fibrous  Part,  called  by 
feme  the  coagulable  Lymph,  not  fcluble 
in  W; ater,  and  a  red  colouring  Part,  called 
the  red  Globules,  reckoned  fcluble  fe 
Water. 

The  fibrous  Part  or  coagulable  Lymph 
diftilled. 

T he  red  globular  Part  diftilled. 

The  Serum  coagulated  by  boiling  Water, 
by  Acids,  and  by  vinous  Spirits. 


Of 


(  87  ) 


Of  Urine. 

Frefh  Urine  gives  no  Marks  of  contain¬ 
ing  either  acid  or  alcaline  Salts. 

Frefh  Human  Urine  diftilled  B.  M.  - 
Colourlefs  Phlegm  with  an  urinous  Smell 

-  Reliduum. 

Reliduum  diftilled  -  Volatile  Alcali  in 
a  fluid  and  concrete  Form  -  Oil  -  Sal  Am¬ 
moniac  -  Caput  mortuum,  yielding  Sea 
Salt  by  Elixation,  and  fixed  Alcali  by  Cal¬ 
cination. 

I 

Horfes  Urine  diftilled  -  Phlegm  -  Vola¬ 
tile  alcaline  Spirit  -  Oil  -  Caput  mortuum, 
yielding  fixed  Alcali  without  Calcination, 
and  Sea  Salt  by  Elixation. 

Human  Urine  evaporated  and  cryftallized 

-  Fufible,  eflential,  native,  microcoftnic, 
phofphoric  Salt  of  Urine  -  Sal  Ammoniac  - 
Sea  Salt. 

Horfes  Urine,  evaporated  to  a  due  Con- 
fiftency,  does  not  yield  a  fufible  Salt,  but  a 

F  4  per- 


(  88  ) 

portion  of  Sea  Salt  and  a  Magma  incapable 
of  Cryftallization. 

Earth  from  the  Exliccation  of  human 
Urine  rendered  white  by  Calcination  -  Its 
habitude  to  Fire  and  Menftruums  ex¬ 
amined. 

Account  of  Marggraf’s  Experiments  on 
the  fufible  Salt  of  Urine. 

Volatile  Alcali  feparated  from  frefh  Urine 
by  fixed  Alcali  and  by  Lime. 

°f  Eggs- 

Whites  of  Eggs  coagulated  nearly  by  the 
fame  degree  of  Heat  which  coagulates  the 
Serum  of  Blood- 

Whites  of  Eggs  coagulable  by  Acids  and 
by  Spirits  of  Wine  -  their  Ufe  in  ClarifO 
cation. 

Whites  of  Eggs  diftilled  B.  M.  Phlegm 
-  Refiduum. 

Refiduum  diftilled  -  Volatile  Alcali  con¬ 
crete  and  fluid  -  Empyreumatic  Oil  -  Ca^ 
put  mortuum. 

Oil  exprefled  from  the  Yolks  of  Eggs. 

"  '  Of 


(  89 

Of  the  efiential  Oil, 
exprefted  Oil  of  Ants. 


) 

volatile  Acid,  and 


Of  Coral ,  &c. 

Volatile  Alcali  procured  from  Coral  and 
Spunges  by  Diftillation. 

Of  Brains  and  Spermaceti. 

Contents  of  a  human  Cranium  diftilled 
-  Phlegm  -  V olatile  Alcali  -  Fetid  Oil  - 
Caput  mortuum. 

Of  Fat. 

Suet  diftilled  -  Acid  -  Congealed  Oil  - 
Caput  mortuum. 


Of  Bones  and  Horns. 

Horns  rendered  foft  and  flexible  by  boil¬ 
ing  in  Water. 


Ox 


(  9°  ) 

Ox  Horn,  Tortoife  Shell,  &c.  diflolved 
in  Acid  of  Nitre. 

Bones  foftened,  and  in  part  diflolved,  by 
Digeftion  in  Acids. 

Earth  of  Bones  precipitated  from  Acids 

by  Alcalies. 

Gelatinous  and  falinePart  extracted  from 
Hartfhorn  by  boiling  in  Water  -  Method 
of  making  Glue  -  Portable  Soop  -  Ifinglafs 
-  Size,  &c. 

Inert  Earth  remaining  after  the  Extrac¬ 
tion  of  Geliy  of  Hartfhorn  -  Cornu  Cervi 
philofophice  Calcinatum. 

Hartfhorn  diftilled  -  Phlegm  -  Volatile 
alcaline  Salt  and  Spirit  -  Air  -  Empyreu- 
matic  Oil  -  Caput  mortuum. 

Method  of  preparing  volatile  alcaline 
Salt  and  Spirit  from  Bullocks  Bones,  &c. 

Animal  Oil  diflolved  in  Spirits  of  Wine. 

Animal  Oil  rectified,  Oleum  Animale 
Dippelii. 


Hiflory 


(  91  ) 


.  Hijlory  of  PutrefaSiion. 

Cauftic  volatile  Alcali  rendered  mild  by 
the  Air  difc barged  from  putrefcent  Bodies. 

Volatile  Alcali  feparated  with  the  Heat 
of  boiling  Water  from  putrid  Blood,  Pi¬ 
geons  Dung,  and  putrid  Urine. 

Hiftory  of  Kunckel’s  Phofphorus. 

Phofphorus  made  by  diftilling  evapo¬ 
rated  Urine. 

Phofphorus  made  by  diftilling  the  Ex- 
trad  of  Urine  with  Plumbum  corneum  and 
Charcoal,  according  to  Marggraf’s  Method. 

Phofphorus  made  by  diftilling  fufible 
Salt  of  Urine  and  Charcoal  together. 

Method  of,  rectifying  Phofphorus. 

Several  Experiments  with  Phofphorus. 

Of  other  Vegetables  which  yield  a  Phof¬ 
phorus  by  Diftillation. 

Analyfts  of  the  Faeces  Alvins. 
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A  N 

ESSAY 

ON  THE 

SUBJECTS  of  CHEMISTRY,  &c. 


ALL  terreftrial  exigencies  may,  in  one 
view  or  other,  be  considered  as  the 
fubjedts  of  Chemiftry:  they  are  ufually  di¬ 
vided  into  three  diftindl  claftes,  called  the 
three  kingdoms  of  nature ;  the  firft  includes 
Minerals,  the  fecond  Vegetables,  the  third 
Animals.  Natural  Hiftory,  in  an  extended 
fenfe,  comprehends  the  knowledge  of  what¬ 
ever  relates  to  terreftrial  exiftencies,  exclu- 
ftve  of  the  moral  adtions  of  man,  which 
conftitute  the  bafts  of  civil  hiftory ;  and  of 

A  the 
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the  phyfical  actions  of  bodies  one  upon  an¬ 
other,  which  are  the  foundation  of  natural 

Mineralogy  is  that  part  of  natural  hiftory 
which  treats  of  whatever  is  found  upon  the 
furface,  or  dug  out  of  the  bowels  of  the 
earth,  except  animal  and  vegetable  fub- 
ftances :  fome  have  excepted  water  alfo,  and 
denominated  that  branch  of  fcience  which 
explains  the  properties  of  water,  Hydrology. 
And  indeed,  many  Chemifts  have  thought 
proper  to  confider  water,  as  not  appertain¬ 
ing  to  any  of  the  three  kingdoms  of  nature ; 
but  it  hath  no  better  right  to  be  diftin- 
guifhed  from  a  folid,  elaftic,  diaphanous 
mineral,  than  a  melted  metal  hath  to  be 
diflinguifhed  from  the  fame  metal  when 
concreted  into  a  folid  form :  in  their  differ¬ 
ent  dates  of  fluidity  and  folidity  they  will 
have  different  properties ;  but  fhould  not, 
from  fuch  accidental  changes  as  are  effect¬ 
ed  by  minute  variations  of  heat,  be  referred 
to  different  clafles:  had  water  been  called 
melted  ice,  no  one  would  have  fcrupled  to 
confider  it  as  belonging  to  the  mineral 
kingdom. 

The  reducing  quickfilver  into  a  folid, 
malleable  metal,  by  a  due  degree  of  cold, 

was 
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was  an  important  difcovery  in  phyfics :  we 
learn  from  thence  to  conlider  all  fluid  bodies 
fuch  as  v/ater,  oils,  fpirits,  aethers,  and  pro¬ 
bably  the  air  itfelf,  as  convertible  into  folids 
without  the  introduction  of  any  frigorific 
^articles,  but  Amply  by  a  diminution  of 
neat;  and  all  folid  bodies,  as  convertible 
into  fluids,  without  buffering  any  other 
change  in  their  conftitution,  except  what 
arifes  from  the  volatilization  of  fuch  of  their 
principles,  as  cannot  fuftain  the  degree  of 
heat  requiflte  to  render  the  reft  fluid. 

Mineralogy  is  principally  employed  in 
arranging  flmilar  bodies  under  the  fame, 
and  diflimilar  bodies  under  different  deno¬ 
minations.  It  judges  of  ftmilarity  two 
ways ;  either  from  the  ftmilarity  of  the  ex¬ 
ternal  appearance,  or  from  the  ftmilarity 
of  the  internal  conftitution.  The  know¬ 
ledge  of  the  ftmilarity  of  the  internal  con¬ 
ftitution  of  bodies  is  acquired,  chiefly  by  re¬ 
garding  the  changes  produced  in  them  by 
the  adtion  of  fire,  or  the  aClion  of  men- 
ftruums ;  that  of  the  external  appearance 
by  regarding  the  colour,  configuration  of 
the  fuperficial  parts,  conliftency,  and 
weight.  From  the  knowledge  of  the  con- 
ftituent  parts  of  bodies  is  derived  their  ceco- 

A  2  nomical 
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nomical  application,  their  ufe  in  medicine, 
agriculture,  metallurgy,  and  other  arts : 
from  the  fimilarity  of  the  external  appear¬ 
ance,  is  derived  a  fufpicion  concerning  the 
identity  of  the  internal  conftitution ;  a  fuf¬ 
picion,  ferviceable  in  fuggefting  conjectures 
to  philofophic  minds,  relative  to  the  gene¬ 
ration,  tranfmutation,  and  deftruCtion  of 
natural  bodies. 

Moft  Mineralifts  have  contented  tliem- 
felves  with  claffing  the  various  fpecies  of 
Foftils  according  to  their  moft  obvious  qua¬ 
lities,  and  have  thereby  referred  things  very 
heterogeneous  to  the  fame  genus.  In  the 
animal  and  vegetable  kingdoms,  the  exter¬ 
nal  appearance  is  of  effential  ufe  in  helping 
us  to  reduce  them  into  genera  and  fpecies : 
indeed,  when  from  a  refemblance  in  one  or 
two  particular  parts  of  a  plant  or  an  ani¬ 
mal  ;  as  from  the  figure  of  the  leaves,  or  the 
number  of  ftamina ;  from  the  fhape  of  the 
hoof,  or  the  number  of  teeth,  we  venture 
to  arrange  them  under  the  fame  general  de¬ 
nomination,  great  confufion  will  arife,  if 
we  fuppofe  that  general  denomination,  to 
infer  a  refemblance  more  extenfive  than  the 
idea  from  whence  it  was  derived :  nature 
often  admitting  a  fimilarity  in  fome  parti¬ 
culars 


Subjects  of  Chemistry,  &c.  5 

culars  coexiftent  with  the  greateft  diflimi- 
larity  in  others :  it  is  not  probable  however, 
that  Linnaeus  in  claffing  the  productions  of 
nature  ever  entertained  fuch  a  fuppolition, 
and  he  feems  therefore  to  have  been  uncan- 
didly  cenfured.  But  when  the  whole  ex¬ 
ternal  appearance  of  a  plant,  or  an  animal 
is  taken  into  conlideration,  it  is  far  ealier 
to  refer  it  to  a  particular  clafs,  than  from  a 
chemical  enquiry  into  its  internal  conftitu- 
tion.  In  faCt,  the  internal  conftitution 
depends,  in  a  great  meafure,  upon  the 
fame  principle  from  which  the  external  fi¬ 
gure  is  formed.  From  the  configuration 
of  the  vafcular  fyftem,  through  which  nu¬ 
trition  is  conveyed  to  every  part  of  a  plant 
or  an  animal,  is  derived  the  external  fi¬ 
gure  ;  and  from  the  fame  configuration  the 
internal  properties  feem  to  arife :  for  plants 
become  acefcent  or  aiealefeent,  fweet  or 
bitter,  poifonous  or  falubrious  according  to 
their  different  natures,  tho’  they  be  planted 
in  the  fame  foil,  and  fed  with  the  fame 
food,  that  being  changed  and  elaborated, 
by  proceffes  which  we  can  neither  under- 
ftand  nor  imitate,  into  different  fluids  by 
the  different  organizations ;  and,  I  had  al- 
moft  faid,  digeftive  powers  of  different 

plants. 
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plants.  The  cafe  is  quite  otherwife  with 
refpeCt  to  minerals,  the  external  appear¬ 
ances  conveying  to  us  little  real  know¬ 
ledge;  they  may  be  the  fame  in  different 
bodies,  or  different  in  the  fame  body. 

Sir  Ifaac  Newton  has  proved,  that  the 
colours  of  natural  bodies  depend  upon  the 
thicknefs  and  denfity  of  the  component 
parts,  and  confequently  that  minute  changes 
in  either  of  thefe  qualities  will  make  very 
confiderable  changes  in  the  colour :  this 
Philofophy  is  confirmed  by,  and  ferves  at 
the  fame  time  to  explain  many  appearances 
in  Chemiftry.  Cryftals  of  quickfilver  in 
Aqua  Fortis  are  white,  yellow,  or  red,  ac¬ 
cording  to  the  degree  of  heat  to  which  they 
have  been  expofed;  whilft  on  the  other 
hand,  the  fame  quickfilver  corroded  into  a 
faline  mafs  by  Oil  of  Vitriol,  remains  per¬ 
fectly  white  in  all  degrees  of  heat,  but  by 
the  affufion  of  water  is  changed  at  once  in¬ 
to  a  vivid  yellow,  which  is  of  different 
fhades  according  as  the  water  is  hot  or 
cold,  or  as  the  Mafs  hath  been  more  or  lefs 
freed  from  its  adhering  acid  by  calcination. 
Iron  and  lead,  and  moft  other  metals  un¬ 
dergo  fimilar  changes  of  colour  from  cal¬ 
cination  and  precipitation,  fo  that  nothing 

feems 
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feems  more  uncertain  than  the  clafiing  of 
bodies  from  a  refpedt  to  their  colour.  This 
uncertainty  of  colour,  according  as  the 
heat  is  various,  is  much  felt  and  complain¬ 
ed  of  by  Enamellers,  and  the  makers  of  ar¬ 
tificial  gems. 

The  configuration  alfoof  the  fuperficial 
parts  is  a  very  uncertain  charafteriftic  of 
the  fpecific  nature  of  a  Mineral:  Metal¬ 
lurgies  are  fenfible  of  this,  they  are  obliged 
in  many  cafes  to  have  recourfe  to  fire,  be¬ 
fore  they  can  pronounce  concerning  the 
metal  contained  in  an  ore,  whether  it  be 
lead  or  filver,  iron  or  antimony.  We  have 
a  notable  inftance  of  this  uncertainty  in 
what  is  called  the  ftellated  regulus  of  an¬ 
timony;  the  cryflallization  on  the  furface 
refembling  the  radiations  of  a  ftar,  the 
feales  of  a  fifh,  branches  of  trees,  fibrillas 
of  feathers  and  other  matters,  according  to 
certain  diverfities  of  circumftances  attend¬ 
ing  the  procefs.  I  do  not  deny  but  that  a 
definite  degree  of  liquidity  in  the  Regulus 
and  Scoria,  a  definite  quantity  and  quality 
of  the  Scoria,  and  a  proper  precifion  in 
fome  other  matters,  would  ever  produce  a 
definite  arrangement  of  the  fuperficial 
parts ;  but  it  is  certain  that  a  fin  all  varia¬ 
tion 
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tion  in  any  of  thefe,  will  make  a  great 
change  in  the  outward  and  inward  appear¬ 
ance  of  the  Regulus,  without  affeCting  in 
any  fenlible  manner  its  internal  compofi- 
tiom  Another  inftance  will  fheW  the  im¬ 
perfection  of  this  external  method  of  claf- 
lification  ftill  more  obvioufly:  In  feveral 
portions  of  water  let  there  be  diffolved  ni¬ 
tre,  fea  fait,  alum,  borax,  fugar,  faccha- 
rum  faturni,  corrolive  fublimate,  &c.  or 
any  combinations  of  thefe  falts,  the  feveral 
folutions  will  ftill  be  equally  colourlefs  and 
tranfparent,  and  by  a  fufficient  degree  of 
cold  fuddenly  applied  would  be  concreted 
into  folid  bodies,  not  to  be  diftinguifhed 
from  one  another  by  their  colours,  figures* 
conliftencies,  nor  (fo  the  experiment  might 
be  managed)  fpecific  gravities. 

By  thefe  inftances  from  Chemiftry  we 
can  apprehend,  how  there  may  be  a  per¬ 
fect  fimilarity  in  the  external  appearances 
of  bodies,  when  their  internal  conftitutions 
are  wholly  different,  and  a  diffimilarity, 
when  they  are  wholly  the  fame.  T he  Mi¬ 

nerals  produced  by  nature  are  analogous  to 
thefe  of  art,  and  hence  we  may  infer  the 
great  confufion  and  obfcurity  which  muft 
neceffarily  attend  a  natural  Hiftory  of  Mi¬ 
nerals, 
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nerals,  when  it  is  founded  only  on  the  ex¬ 
ternal  appearance. 

Sensible  at  laft  of  this  imperfection,  the 
compofers  of  fyftems  of  Mineralogy  have 
availed  themfelves  of  the  affiftance  of  Che- 
miftry,  and  have  endeavoured  to  clafs  Mi¬ 
nerals  according  to  their  internal  proper¬ 
ties.  This  method  is  perfect  in  its  kind; 
and  in  particular  inftances  deferves  greater 
or  lefs  attention,  according  as  the  analylis 
of  Minerals  is  more  or  lefs  complete :  in 
many  cafes  however  it  is  too  general  and 
abftracted  for  common  ufe.  For  inflance, 
all  earths  or  ftones  which  by  a  certain  af- 
fignable  degree  of  heat,  and  with  a  certain 
quantity  of  faline  additions,  are  converti¬ 
ble  into  glafs,  may  be  called  vitrifiable 
earths ;  all  earths  or  ftones  which  in  the 
fame  degree  of  heat,  and  with  the  fame 
quantity  of  laline  additions,  or  without 
them,  are  not  convertible  into  glafs,  but 
into  quick  lime,  may  be  called  calcareous 
earths ;  and  all  earths  or  ftones  which  un¬ 
der  fimilar  circumftances  remain  unaltered 
in  their  properties,  may,  with  refpeCt  to 
the  other  two  kinds,  be  called  refractory 
earths.  This  is  all  we  can  learn  from 
Chemiftry  relative  to  the  comparative  na¬ 
il  tures 
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tures  of  earths,  when  expofed  to  a  given 
degree  of  heat ;  and  hence  fifh  fhells, 
chalk,  limeftones,  and  marbles  would  be 

included  in  the  fame  clafs :  but  to  anfwer 

* 

the  purpofes  of  common  life,  it  will  be  ne- 
ceffary  to  make  a  more  particular  divifion 
of  them,  which  can  only  be  done  after  the 
generic  idea  hath  been  eftablifhed,  by  con¬ 
templating  the  external  appearances;  in 
which  view  the  colour  or  figure,  or  both 
together,  would  be  principally  refpecded; 
as  in  facfl  we  fee  they  are  in  the  diftimflion  , 
of  the  Italian  Antico’s,  as  Marmore  Nero, 
Giallo,  Rofib  di  fan  guifto ;  di  Fiorenza, 
Paefino;  Alberino  di  Monte  Gallicano,  &c. 
all  of  which  are  convertible  into  quick¬ 
lime,  but  from  their  different  colours,  fu- 
perficial  contextures,  and  capabilities  of  re¬ 
ceiving  different  polilhes,  they  have  be¬ 
come  of  different  values  in  a  commercial 
light,  and  therefore  are  not  improperly 
diftinguiihed  in  a  fyftem  of  Mineralogy, 
In  like  manner,  tho’  a  chemical  examina¬ 
tion  by  fire  would  probably  refer  dia¬ 
monds,  emeralds,  rubies,  topazes,  and  o- 
ther  ftones  generally  denominated  preci¬ 
ous,  to  the  clafs  of  flints;  yet  fince  men 
have  annexed  a  fanciful  value  to  thefe  peb¬ 
bles 
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bles  from  their  pellucidity,  colour,  hard- 
nefs,  and  other  external  attributes,  it 
would  be  a  great  defeCt  in  a  mineral  fyfl- 
tem  not  to  have  them  particularly  fpecifled 
and  defcribed. 

But  to  difcriminate  common  limeftones, 
or  common  flints  into  different  fpeeies, 
from  a  minute  variation  of  the  figure  or 
the  colour;  to  clafs  pyrites,  or  combina¬ 
tions  of  lulphur  and  iron,  under  the  fpeci- 
fic  denominations  of  fpherical,  hemifperi- 
cal,  pyramidal,  cubical,  See. ;  to  divide,  as 
is  ufually  done,  the  ores  of  the  fame  me¬ 
tallic  fubftance  into  a  great  variety  of 
kinds,  when  an  affay  will  give  no  differ¬ 
ence  either  in  the  quantity  or  quality  of 
the  metal  contained  in  them,  or  of  the 
matter  by  which  they  are  mineralifed, 
feems  to  be  a  multiplicatio  entium  prater 
neceflitatem,  and  tends  rather  to  obfeure 
and  circumfcribe,  than  to  elucidate  and 
extend  our  knowledge  of  nature. 

Upon  the  whole,  the  great  outlines  and 
general  diviflons  of  mineral  productions 
may  moft  ufefully  be  made  from  a  chemff 
cal  inveftigation  of  their  conftituent  parts, 
and  where  it  is  expedient  for  commercial 
purpofes  to  be  more  particular,  an  atten- 

B  2  tion 
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tion  to  the  external  appearance  will  be 
proper  for  that  end.  A  Mineralift  who 
confiders  gypfeous  alabafters,  plafter  ffone, 
lamellated  gypfums,  rhomboidal  felinites, 
fpatum  Bononienfe,  and  a  great  many  o- 
ther  bodies  as  proper  to  be  diftinguifhed 
from  one  another,  and  who  is  able  to  af- 
cribe  any  particular  body  to  its  proper  fpe? 
cies  from  conlidering  its  external  appear? 
ance,  is  pofieffed  of  a  particular  kind  and 
degree  ol  knowledge :  He  who  befides  be? 
ing  acquainted  with  the  external  appear¬ 
ances,  is  able  to  prove  that  all  thefe  dif? 
ferent  bodies  are  compofed  of  a  calcareous 
earth,  united  to  the  vitriolic  acid ;  and  thus 
make  feveral  fpecies  of  things  coalefce  to¬ 
gether,  and  unite,  as  it  were,  under  one  ge¬ 
neral  conception,  hath  a  knowledge  of 
thefe  bodies  different  in  kind,  and  fuperior 
in  degree.  By  this  fort  of  knowledge  the 
memory  is  much  relieved,  and  the  mind, 
ever  grafping  after  univerfal  truths,  is  gra¬ 
tified  with  the  acquifition  of  general  ideas. 
Thefe  two  very  different  kinds  of  know¬ 
ledge  belong  to  every  part  of  Mineralogy, 
in  different  views  each  of  them  is  of  in- 
difpenfable  ufe,  and  a  perfect  fyftem  of 
Mineralogy  fhould  include  them  both. 


If 
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If  it  be  afked  what  are  the  diferimina- 
tive  charadteriftics  of  Minerals,  V egetables, 
and  Animals  as  oppofed  to  one  another,  I 
plainly  anfwer  that  I  do  not  know  any  ei¬ 
ther  from  natural  Hiftory  or  Chemiftry 
which  can  wholly  be  relied  on. 

Sylbematic  diftindtions,  and  fpecific  di- 
vilions  of  things,  are  ufeful  in  enlarging 
the  comprehension  of  the  mind;  by  me¬ 
thodizing  the  objedts  they  feem  to  extend 
the  boundaries  of  knowledge :  but  having 
no  real  foundation  in  nature,  they  fhould 
not  be  depended  on  too  far;  they  often 
perplex  or  impede  the  progrefs  of  a  curious 
enquirer.  This  prepoffeffion  in  favour  of 
lyftematic  arrangements,  operates  more 
forcibly  upon  us  as  the  ideas  to  which  it  is 
ufually  annexed  become  the  more  abftradt- 
ed.  The  ilrongeft  analogies  are  overlook¬ 
ed,  the  plained:  reafonings  thought  falla¬ 
cious,  and  decihve  experiments  inconclu¬ 
sive,  when  their  tendency  is  to  fubvert  a 
diftindlion,  of  which  we  had  wrongly  fup- 
pofed  nature  herfelf  the  author.  Every 
one  thinks  that  he  knows  what  an  animal 
is,  and  how  it  is  contradiftinguifhed  from 
a  vegetable,  and  would  be  offended  at  hav¬ 
ing  his  knowledge  queftioned  thereupon. 

A 
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A  dog  or  a  horfe  lie  is  truly  perfuaded,  are 
beings  as  clearly  diftinguifhed  from  an  herb 
or  a  tree,  as  light  is  from  darknefs ;  yet  as 
in  thefe,  fo  in  the  produdtions  of  nature,  the 
tranfition  from  one  to  the  other  is  effected 
by  imperceptible  gradations. 

The  loco-motive  powers  which  apper¬ 
tain  to  moft  animals,  whether  they  pro¬ 
ceed  from  the  Cartefian  mechanifm,  or  from 
fenfation,  are  fo  manifeft  in  quadrupeds, 
birds,  fifhes,  and  infects,  that  in  our  firft 
and  fuperficial  enquiries  into  nature,  we 
are  apt  to  confider  the  pofieffion  or  want 
of  thefe  powers,  as  making  a  decilive  and 
effential  difference  between  animal  and  ve¬ 
getable  bodies;  and  it  is  not  without  a 
certain  degree  of  regret,  as  it  were,  that 
we  find  ourfelves  obliged  to  predicate  ani¬ 
mality  concerning  a  great  variety  of  be¬ 
ings,  which  are  deftitute  of  every  power 
of  progrefiive  motion.  If  at  the  fame  time 
we  happen  to  have  entertained  fome  pre¬ 
conceived  opinions,  no  matter  whence 
they  have  been  derived,  concerning  the 
ufual  fhapes  of  animals,  (tho’  they  are  far 
more  different  from  one  another  than  fome 
of  them  are  from  vegetables)  our  repug¬ 
nancy  to  the  admitting  a  being  of  the  out¬ 
ward 
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ward  form  of  a  fhrub,  into  the  clafs  of  a- 
nimals,  is  much  increafed.  Hence  have 
proceeded  moil  of  the  objections  which 
rave  been  made  to  the  fine  difcoveries  of 
Peyflonel,  Juffieu,  Ellis  and  others,  relative 
to  the  animal  nature  of  corals,  madrepores, 
millepores,  corallines,  fpunges,  and  a  nu¬ 
merous  tribe  of  bodies  which  the  very  in¬ 
genious  labours  of  Marfigli  had  formerly 
removed  from  the  mineral  kingdom,  where 
they  had  been  placed  by  Woodward  and 
other  Mineralifts,  and  allotted  to  that  of 
vegetables. 

If  rejecting  fpontaneous  motion  and  fi¬ 
gure  as  very  inadequate  tells  of  animality, 
we  adopt  perception  in  their  ftead;  no 
doubt,  he  would  be  efteemed  a  vifionary  in 
Philofophy  who  fhould  extend  that  faculty 
to  vegetables ;  and  yet  there  are  feveral 
chemical,  phyfical,  and  metaphyfical  rea- 
fons  which  feem  to  render  the  fuppofition 
not  altogether  indefenfible. 

The  greater  the  quantity  of  perception 
exifting  in  the  univerfal  fyftem  of  creation, 
the  greater  is  the  quantity  of  happinefs 
produced;  and  the  greater  the  quantity  of 
.  rappinefs  produced,  the  greater  is  the 
goodnefs  of  the  Deity  in  the  eftimation  of 

Beings 
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Beings  with  our  capacities.  The  latter 
part  of  this  propolition  needs  no  proof  ; 
and  the  former  is  liable  but  to  one  objec¬ 
tion,  and  that  grounded  upon  a  falfe  fup- 
polition.  If,  it  may  be  urged,  all  the  lpe- 
cies  of  percipient  beings  be  not  accommo¬ 
dated  with  objects  congruous  to  their  fa¬ 
culties  of  perception,  and  productive  of 
more  pleafure  than  pain  to  the  whole  fpe- 
cies  taken  collectively,  then  the  animation 
of  that  matter  of  which  they  conlift  is  an 
introduction  of  evil,  and  no  teft  of  bene¬ 
volence.  This  may  be  granted;  but  in 
all  the  fpecies  of  beings  which  come  with¬ 
in  the  obfervation  of  our  fenfes,  the  fup- 
polition  of  their  not  being  furnifhed  with 
objects  fuited  to  their  wellbeing  is  evident¬ 
ly  not  true,  and  therefore  ought,  from 
analogy,  to  be  rejected  with  reference  to 
fuch  as  by  their  magnitude,  their  minute- 
nefs,  or  their  dullnefs  of  perception  efcape 
our  examination. 

That  animals  fhould  feed  one  upon  an¬ 
other,  is  a  law  of  nature  full  of  wifdom  and 
goodnefs,  life  and  happinefs  being  indefi¬ 
nitely  multiplied  thereby.  For  a  given 
quantity  of  what  are  called  vegetables,  an¬ 
nually  produced  upon  a  globe  of  a  given 

diameter, 
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diameter,  being  fufficient  but  for  the  fup- 
port  of  a  given  number  of  herbaceous  a- 
nimals,  whofe  place  in  the  univerfe  not 
admitting  their  immortality,  it  hath  been 
wifely  contrived  that  their  bodies,  which 
from  their  ftruCture  mull  perifh,  fhould  in 
ceafing  to  live,  become  the  inftruments  of 
fupporting  life  in  beings,  which  could  not 
by  any  other  means  have  had  an  exigence, 
at  leaf!;  upon  this  globe;  and  of  the  other 
parts  of  the  univerfe  we  know  nothing  ex¬ 
cept  from  analogy,  and  from  that  we  mu  ft 

conclude  that  the  to  ttcci/,  be  it  finite  or  in¬ 
finite,  is  as  full  of  life  as  this  particular  part 
with  which  we  are  connected.  Nay,  ani¬ 
mated  matter,  containing  as  it  were  the 
concentrated  virtue  of  many  vegetables, 
ferves  for  the  fupport  of  life,  and  the  con- 
fequent  communication  of  happinefs  in  a 
far  more  ample  manner  than  vegetables 
themfelves  ;  animal  fubftances  in  equal 
weights  furnifhing  more  nutriment  than 
vegetable.  It  is  by  death,  a  feeming  im¬ 
perfection  in  his  workmanfhip,  that  the 
Deity  preferves  vegetable  life,  fupports  the 
animal  kingdom,  daily  regulates  and  re¬ 
news  the  oeconomy  of  nature,  and  conti¬ 
nues  this  wonderful  fyftem  of  things  in 
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full  youth  and  vigour,  nor  interrupted  by 
difeafe,  nor  enfeebled  by  old  age. 

No  objection  therefore  to  the  animality  of 
vegetables  can  be  brought  from  any  confi- 
derations  refpedting  their  daily  deftru&ion ; 
for  the  deftrudtion  of  animals  by  other  a- 
nimals,  the  bellum  omnium  in  omnia,  is  an 
univerfal  law  of  nature,  derived  from  the 
fame  benevolence  to  which  we  attribute 
creation  itfelf.  If  then  every  part  of  the 
vegetable  kingdom  hath  a  degree  of  per¬ 
ceptivity,  however  fmall,  there  will  be  a 
gain  of  happinefs  to  the  whole  fyftem,  the 
aggregate  may  be  of  a  value  not  to  be  over¬ 
looked  by  him,  to  whom  the  exigence  of 
all  things  is  equally  poflible,  and  from 
whom  all  created  exiftences  are  equally 
diftant  in  perfection. 

Wherever  there  is  a  vafcular  fyftem, 
containing  a  moving  nutritive  fuccus,  there 
is  life ;  and  wherever  there  is  life  there  may 
be,  for  ought  we  can  prove  to  the  contra¬ 
ry,  a  more  or  lefs  acute  perception,  a 
greater  or  lefs  capacity  for  the  reception  of 
happinefs :  the  quantity,  indeed,  of  which 
after  we  have  defcended  below  a  certain 
degree  of  fenfibility,  will,  (according  to  our 
method  of  eftimating  things,  which  is  ever 

partial 
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partial  and  relative  to  ourfelves)  be  fmall 
in  each  individual ;  yet  is  the  exiftence  of 
it  in  the  nature  of  things  poffible,  from 
the  analogy  of  nature  probable:  and  who 
can  tell  whether  in  a  fyftem  of  nature,  con- 
fefledly  contrived  for  the  production  of  the 
greateft  poffible  good,  it  may  not  alfo  be 
neceffary  ? 

It  ffiould  be  well  weighed  by  the  Me- 
taphyficians,  whether  they  can  exclude 
vegetables  from  the  poffeffion  of  the  facul¬ 
ty  of  perception,  by  any  other  than  com¬ 
parative  arguments ;  and  whether  the  fame 
•dnd  of  comparative  reafoning  will  not  e- 
qually  exclude  from  animality  thofe  ani¬ 
mals  which  are  provided  with  the  feweft 
and  the  obtufeft  fenfes,  when  compared 
with  fuch  as  are  furniffied  with  the  moft 
and  the  acuteft.  The  perception  of  a  man 
{tho’  it  may  be  doubted  whether  there  are 
not  feveral  animals  which  have  all  the 
fenfes  more  acute)  feems  to  be  indefinitely 
greater  when  compared  with  that  of  co¬ 
rallines,  fea-pens,  and  oyfters,  than  the  per¬ 
ception  of  thefe,  which  are  allowed  to  be 
animals,  doth  when  compared  with  the 
figns  of  perception  manifefted  by  a  variety 
of  what  are  called  vegetables.  Spunges 

C  2  open 
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open  and  fhut  their  mamillae,  corals  and 
lea-pens  protrude  or  draw  back  their  fuck¬ 
ers,  fhell-fifh  open  or  keep  clofe  their 
fhells  in  fearch  of  food  or  avoidance  of  in¬ 
jury  ;  it  is  from  thefe  and  iimilar  mufcular 
motions  that  we  judge  the  beings  to  which 
they  belong  to  have  perception,  that  is, 
to  be  animals.  Now  in  the  vegetable 
kingdom,  we  may  obferve  the  mufcular 
motions  of  many  plants  to  be,  to  the  full, 
as  definite  and  diftinguifhable  as  thofe  of 
the  clafs  of  animals  juft  mentioned.  The 
plants  called  Heliotrope  turn  daily  round 
with  the  fun ;  by  conftantly  prefenting 
their  furfaces  to  that  luminary,  they  feem 
as  defirous  of  abforbing  a  nutriment  from 
its  rays,  as  a  bed  of  mufcles  doth  from  the 
water,  by  opening  their  fhells  upon  the 
afflux  of  the  tide.  The  Flores  Solares  are 
as  uniform  in  their  opening  and  fhutting 
as  animals  are  in  their  times  of  feeding  and 
digefting ;  fome  in  thefe  motions  do  not 
obferve  the  feafons  of  the  year,  but  expand 
and  fhut  up  their  flowers  at  the  fame  hour 
in  all  feafons ;  others,  like  a  variety  of  in¬ 
fers  which  appear,  or  not,  according  to  the 
heat  of  the  weather  or  climate,  open  later 
in  the  day,  or  do  not  open  at  all,  when 
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they  are  removed  from  a  fouthern  to  a  more 
northern  latitude.  Trefoil,  woodforrel, 
mountain  ebony,  wild  fenna,  the  African 
marigold,  &c.  are  fo  regular  in  folding  up 
their  leaves  before  rainy  weather,  that 
they  feem  to  have  a  kind  of  inftinCt  or  fore¬ 
light  limilar  to  that  of  ants ;  which  how¬ 
ever  defer ts  many  of  them  as  foon  as  they 
have  propagated  their  kind,  by  fhedding 
their  pollen.  Young  trees,  in  a  thick  fo- 
reft,  are  found  to  incline  themfelves  to¬ 
wards  that  part  through  which  the  light 
penetrates,  as  plants  are  obferved  to  do  in 
a  darkened  chamber  towards  a  Itream  of 
light  let  in  through  an  orifice,  and  as  the 
ears  of  corn  do  towards  the  fouth.  The 
roots  of  plants  are  known  to  turn  away 
with  a  kind  of  abhorrence  from  whatever 
they  meet  with  which  is  hurtful  to  them, 
and  to  defert  their  ordinary  direction,  and 
to  tend  with  a  kind  of  natural  and  irrefift- 
ible  impulfe  toward  collections  of  water 
placed  within  their  reach :  many  plants 
experience  convulfions  of  their  llamina 
upon  being  fiightly  touched.  Whatever 
can  produce  any  effeCt  upon  an  animal  or¬ 
gan,  as  the  impaCt  of  external  bodies,  heat 
and  cold,  the  vapour  of  burning  fulphur, 

of 
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of  volatile  alcali,  want  of  air,  &c.  are  found 
to  ad  alfo  upon  the  plants  called  fenlitive. 
But  not  to  inlift  upon  any  more  inftances, 
the  mufcular  motions  of  the  Dionasa  Muf- 
cipula  lately  brought  into  Europe  from  A- 
merica,  feem  far  fuperior  in  quicknefs  to 
thofe  of  a  variety  of  animals.  Now  to  re¬ 
fer  the  mufcular  motions  of  fhell  fifth,  and 
zoophytes,  to  an  internal  principle  of  vo¬ 
lition,  to  make  them  indicative  of  the  per¬ 
ceptivity  of  the  being ;  and  to  attribute  the 
more  notable  ones  of  vegetables,  to  certain 
mechanical  dilatations,  and  contradions  of 
parts  occalioned  by  external  impulfe,  is  to 
err  againft  that  rule  of  philofophyzing 
which  affigns  the  fame  caufes  for  effeds  of 
the  fame  kind.  The  motions  in  both  cafes 
are  equally  accommodated  to  the  preferva- 
tion  of  the  being  to  which  they  belong,  are 
equally  diftind  and  uniform,  and  Ihould 
be  equally  derived  from  mechanifm,  or  e- 
qually  admitted  as  criterions  of  perception. 

I  am  fenlible  that  thefe  and  other  limi- 

v 

lar  motions  of  vegetables,  may  by  fome  be 
conftdered  as  analogous  to  the  automatic 
or  involuntary  motions  of  animals ;  but  as 
it  is  not  yet  determined  amongft  the  Phy- 
liologifts,  whether  the  motion  of  the  heart, 

the 
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the  periftaltic  motion  of  the  bowels,  the 
contractions  obfervable  upon  external  im- 
pulfe  in  the  mufcles  of  animals  deprived  of 
their  heads  and  hearts,  be  attributable  to 
an  irritability  unaccompanied  with  percep¬ 
tivity,  or  to  an  uneafy  fenfation,  there 
feems  to  be  no  reafon  for  entering  into  fo 
obfcure  a  difquilition ;  efpecially  iince  ir¬ 
ritability,  if  admitted  as  the  caufe  of  the 
motions  of  vegetables,  mull,  a  fortiori,  be 
admitted  as  the  caufe  of  the  lefs  exquihte 
and  difcernible  motions  of  beings  univer- 
fally  referred  to  the  animal  kingdom. 

Phylical  obfervations  concerning  the 
generation,  nutrition,  organization,  life, 
health,  hcknefs,  and  death  of  plants,  help 
us  as  little  towards  the  eftablilhing  a  dis¬ 
criminative  charaCteriftic  between  them 
and  animals,  as  metaphyhcal  fpeculations 
relative  to  the  quantity  of  happinefs,  or 
degrees  of  perceptivity. 

The  eaftern  practice  of  foecundating  the 
female  palm  tree  by  fhaking  over  it  the 
dull:  of  the  male,  which  Herodotus  men¬ 
tions  in  his  account  of  the  country  about 
Babylon,  and  of  which  Dr.  Haffelquift  in 
the  year  1750  was  an  eye  witnefs,  was  not 
unknown  to  Ariftotle  and  Pliny:  but  the 

Ancients 
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Ancients  feem  not  to  have  carried  the  fex- 
ual  fyftem  beyond  that  fingle  inftance, 
which  was  of  fo  remarkable  a  kind  that  it 
was  hardly  poflible  for  them  to  overlook 
it;  at  prefent  thei-e  are  few  Botanifts  in 
Europe  who  do  not  admit  its  univerfality. 
It  feems  generally  agreed,  that  a  commu¬ 
nication  of  fexes  in  order  to  produce  their 
like  belongs  to  vegetables  as  well  as  to  a- 
nimals.  The  difputes  fubfifting  among 
the  Anatomifts  concerning  the  manner  in 
which  conception  is  accomplifhed,  whe¬ 
ther  every  animal  be  produced  ab  ovo  fe- 
mellae,  or  a  vermiculo  in  femine  maris,  are 
exactly  limilar  to  thofe  amongft  Botanifts 
concerning  the  manner  in  which  the  farina 
foecundans  contributes  to  the  rendering  the 
feed  prolific :  but  however  thefe  doubts 
may  be  determined,  they  affedt  not  the 
prefent  enquiry,  fince  it  is  allowed  on  all 
hands,  that  as  the  eggs  of  oviparous  ani¬ 
mals,  tho’  they  arrive  at  their  full  magni¬ 
tude,  are  incapable  of  being  vivified  by 
incubation,  unlefs  the  female  hath  had 
commerce  with  the  male:  fo  the  dates  of 
female  palm  trees,  and  the  fruits  of  other 
plants,  tho’  they  ripen,  and  arrive  at  ma¬ 
turity,  will  not  grow  unlefs  they  have 

been 
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been  fecundated  by  the  pollen  of  the 
male. 

In  like  manner  notwithftanding  the  di- 
verfity  of  opinion  which  hath  long  fubfift- 
ed,  and  in  a  matter  fo  little  capable  of 
being  enlightened  by  experiment,  probably 
ever  will  fubfift,  concerning  the  modus  a- 
gendi  by  which  nature  elaborates  the  nu¬ 
tritive  fluid,  adminifters  it  to  the  fetus  in 
the  womb,  and  produces  an  extenflon  of 
parts ;  yet  flnce  a  placenta  and  an  umbili¬ 
cal  chord  are  by  all  thought  eflential  to  the 
effecting  thefe  ends ;  and  flnce  the  cotyle¬ 
dons  of  plants,  which  include  the  corcu- 
lum  or  firlb  principle  of  the  future  plant, 
with  which  they  communicate  by  means 
of  tubes  branched  out  into  infinite  ramifi¬ 
cations,  are  wholly  analogous  to  the  pla¬ 
centa  and  umbilical  chord  of  animals,  we 
have  great  reafon  to  fuppofe  that  the  em¬ 
bryo  plant  and  the  embryo  animal  are  nou¬ 
rished  and  dilated  in  their  dimensions  after 
the  fame  way.  This  analogy  might  be 
extended  and  confirmed  by  obferving  that 
the  lobes,  within  which  the  fecundated 
germ  is  placed,  are  by  putrefaction  con¬ 
verted  into  a  milky  fluid,  well  adapted  as 
an  aliment  to  the  tender  Slate  of  the  plant. 

D  Exfpiration 
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Exfpiration  and  infpiration,  a  kind  of 
larynx  and  lungs,  perfpiration,  imbibition, 
arteries,  veins,  ladteals,  an  organized  body, 
and  probably  a  circulating  fluid  appertain 
to  vegetables  as  well  as  to  animals.  Life 
belongs  alike  to  both  kingdoms,  and  feems 
to  depend  upon  the  fame  principle  in  both : 
flop  the  motion  of  the  fluids  in  an  animal 
limb  by  a  ftrong  ligature,  the  limb  morti¬ 
fies  beyond  the  ligature,  and  drops  off;  a 
branch  of  a  tree  under  like  circumflances, 
grows  dry,  and  rots  away.  Health  and 
ficknefs  are  only  other  terms  for  tendencies 
to  prolong  or  to  abridge  the  period  of  life, 
and  therefore  mull:  belong  to  both  vegeta¬ 
bles  and  animals,  as  being  both  poffeffed 
of  life.  An  eaft  wind,  in  our  climate,  by 
its  lack  of  moiflure,  is  prejudicial  to  both ; 
both  are  fubjedt  to  be  froft  bitten,  and  to 
confequent  mortifications;  both  languifh 
in  exceflive  heats;  both  experience  extra- 
vafations  of  juices  from  repletion,  and  pin- 
ings  from  inanition ;  both  can  fuffer  am¬ 
putation  of  limbs  without  being  deprived 
of  life,  and  in  a  fimilar  manner  both  form 
a  callus ;  both  are  liable  to  contracting  dif- 
eafes  by  infection;  both  are  flrengthened 
by  air  and  motion:  Alpine  plants,  and 

fuch 
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fiich  as  are  expofed  to  frequent  agitation 
from  winds,  being  far  firmer  and  longer 
lived  than  thofe  which  grow  in  fhady 
groves,  or  hot  houfes;  both  are  incapable 
of  aflimilating  to  their  proper  fubftance  all 
kinds  of  food ;  for  fruits  are  found  to  tafle 
of  the  foil,  juft  as  the  urine,  and  milk,  and 
fiefh,  and  bones  of  animals,  often  give  in¬ 
dications  of  the  particular  pabulum  with 
which  they  have  been  fed :  both  die  of  old 
age,  from  excefs  of  hunger  or  thirft,  from 
external  injuries,  from  intemperature  of 
weather,  or  poifoned  food. 

Seeds  of  various  kinds  retain  their  vege¬ 
tative  powers  for  many  years:  the  vivifi- 
cation  of  the  ova,  from  which  the  infedts 
occalioning  the  fmut  in  corn,  and  the  in- 
fuforia  animalcula  obfervable  in  water  af¬ 
ter  the  maceration  of  plants  probably  pro¬ 
ceed,  may  be  efteemed  a  fimilar  pheno¬ 
menon.  It  is  not  yet  clearly  decided  a- 
mongft  Naturalifts,  whether  the  feeds  of 
mufhrooms,  of  mucors,  and  of  the  whole 
clafs  of  Fungi  be  not  in  a  tepid,  humid 
matrix  changed  into  vermicular  animals, 
which  lofe  in  a  little  time  their  power  of 
fpontaneous  motion,  coalefce  together,  and 
grow  up  into  thefe  very  lingular  plants: 

D  2  the 
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the  quicknefs  of  their  increafe,  and  the  ir- 
refiftible  force  with  which  the  lead:  mouldi- 
nefs  propagates  itfelf,  and  deftroys  the  tex¬ 
ture  of  the  bodies  upon  which  it  fixes,  feem 
to  point  towards  an  animal  nature. 

Different  vegetables  require  different 
foils,  as  different  animals  do  different  food 
for  their  fupport  and  well  being :  aquatics 
pine  away  in  dry  fandy  grounds,  and  plants 
which  love  rocks  and  barren  fituations, 
where  they  imbibe  their  chief  nutriment 
from  the  air,  become  difeafed  and  putrid 
in  rich  bogs  and  fwamps. 

There  are  aquatic  animals  which  be¬ 
come  immoveable  and  lifelefs  when  the  ri¬ 
vulets  in  which  they  fubfifted  happen  to 
be  dried  up,  but  which  recover  their  life 
and  loco-motive  powers  upon  the  defcent 
of  rain :  in  this  circumftance  they  are  ana¬ 
logous  to  the  clafs  of  moffes  among  vege¬ 
tables,  which,  tho’  they  appear  to  be  dried 
up,  and  ready  to  crumble  into  dull:  during 
the  heats  of  fummer,  yet  recover  their  ver¬ 
dure  and  vegetable  life  in  winter,  or,  upon 
being  put  into  a  humid  foil. 

Trembley,  Bonnet,  and  Spallanzani 
have  vaftly  amplified  our  views  of  nature ; 
they  have  difcovered  to  us  divers  fpecies  of 

animals,, 
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animals,  which  may  be  cut  into  a  variety 
of  pieces  without  lofing  their  animal  life, 
each  piece  growing  up  into  a  perfect  ani¬ 
mal  of  the  fame  kind:  the  multiplication 
of  vegetables  by  the  planting  of  branches, 
fuckers,  or  joints  of  roots  is  a  limilar  ef¬ 
fect.  The  reproduction  of  the  legs  of 
craw-fifh,  lobfters,  crabs,  of  the  horns  and 
heads  of  fnails,  legs  of  lizards,  of  the 
bony  legs  and  tails  of  falamanders,  when 
by  accident  or  delign  they  have  been  de¬ 
prived  of  them;  and  the  great  difference 
in  the  time  of  the  reproduction,  according 
to  the  feafon  of  the  year  in  which  the  limb 
is  loft,  are  wonders  in  the  animal  king¬ 
dom,  but  wholly  analogous  to  the  repul- 
lulation  of  trees  after  lopping. 

All  plants,  except  thofe  of  the  dalles 
Monascia  and  Diaecia,  are  hermaphrodites ; 
that  is,  they  have  the  male  and  female  or¬ 
gans  of  generation  within  the  fame  em- 
palement.  Shell-fifh,  and  fuch  other  ani¬ 
mals  as  refemble  vegetables  in  not  being  a- 
ble  to  move  far  in  fearch  of  mates,  with 
which  they  might  propagate  their  kind, 
are  hermaphrodites  alfo:  Reaumur  hath 
proved  that  vine  fretters  do  not  want  an  union 
of  fexes  fpr  the  multiplication  of  their  kind. 

From 
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From  the  conjunction  of  animals  of  dif¬ 
ferent  fpecies  are  produced  hybrides,  which 
in  many  cafes  cannot  propagate :  Botanifts 
have  tried  the  experiment,  and  by  foecun¬ 
dating  female  flowers  with  the  male  dull: 
of  another  fpecies,  have  produced  hybri¬ 
dous  plants,  of  an  intermediate  fhape,  the 
feeds  of  which  are  barren  and  effete. 

Trees  Ihed  their  leaves  as  birds  do  their 
feathers,  and  hirfute  animals  their  hair. 
At  particular  feafons  the  juices  of  vegeta¬ 
bles  move  with  fullnefs  and  vigour ;  at  o- 
thers  they  are  lefs  plentiful,  and  ieem  to 
ftagnate ;  and  in  this  they  refemble  dor¬ 
mice,  bats,  frogs,  and  numberlefs  other  a- 
nimals  of  cold  blood,  which  lie  torpid  and 
deftitute  of  every  flgn  of  life  during  the 
winter  time;  the  aCtion  of  the  lungs  and 
of  the  heart  being,  if  any,  imperceptibly 
weak  and  languid. 

Few,  if  any  animals  can  exift  without 
a  reciprocal  fucceflion  of  fleep  and  vigi¬ 
lance,  and  the  younger  the  animal,  the 
greater  is  its  propenflty  to  fleep :  the  fame 
alternatives  feem  neceflary  for  the  health  of 
feveral  vegetables ;  a  great  variety  of  plants 
fold  up  their  leaves,  and  feemingly  com- 
pofe  themfelves  to  reft,  in  the  night  time. 
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and  this  difpofition  for  deep  is  more  re¬ 
markable  in  young  plants  than  in  old 
ones;  nor  does  it,  as  might  be  fufpefted, 
depend  upon  the  influence  of  light  or 
heat,  flnee  plants  in  hot  houfes,  where 
the  heat  is  kept  at  the  fame  degree,  fold 
up  their  leaves  at  a  ftated  time  in  the  even¬ 
ing,  and  expand  them  in  the  morning, 
whether  the  light  be  let  in  upon  them  or 
not.  It  may  deferve  to  be  enquired,  whe¬ 
ther  by  a  relaxation  of  fibres  thefe  plants 
become  Subject  to  a  more  copious  perfpira- 
tion  during  fleep  than  in  their  ftate  of  vi¬ 
gilance,  as  Sanctorius  hath  proved  to  be  the 
cafe  in  animals. 

There  is  a  great  diverfity,  but  a  regular 
fucceflion  in  the  times,  in  which  animals  of 
different  fpecies  feel  the  ceftrum,  by  which 
.they  are  Stimulated  to  the  propagation  of 
their  refpeftive  kinds  :  an  order  equally  de¬ 
termined,  is  obfervable  in  the  times  of  ac¬ 
complishing  the  fponfalia  of  plants.  The 
periods  of  incubation  in  oviparous,  and  of 
geftation  in  viviparous  animals  are  not  more 
various  in  different  fpecies,  nor  probably 
more  definite  in  the  fame,  than  the  periods 
requifite  for  the  germination  and  maturation 
of  different  feeds.  By  the  influence  of  heat 
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and  cold,  abundance  and  fcarcity  of  non- 
rifhment,  the  feafons  of  propagating  may 
be  fomewhat  accelerated  or  retarded  in  a- 
nimals  as  well  as  in  vegetables :  the  effects 
of  a  cold  ungenial  fpring  are  as  remarkable 
in  the  retardation  of  the  procreative  inter- 
courfes  of  birds  and  beafts,  as  in  the  flop- 
page  of  the  leafing  of  trees,  or  the  flower¬ 
ing  of  fhrubs.  In  a  word,  there  are  fo 
many  circumftances  in  which  the  anatomy 
and  phyfiology  of  fome  plants  agree  with 
thofe  of  fome  animals,  that  few,  I  believe, 
can  be  mentioned  in  which  they  difagree. 

When  it  is  confidered  that  animals  are 
either  mediately  or  immediately  wholly 
nourifhed  from  vegetables,  it  might  be  ex- 
pedted,  a  priori,  that  the  products  obtain-* 
able  by  a  chemical  analyfis  from  the  two 
kingdoms  fhould  be  different  rather  in 
quantity  than  quality,  and  that  we  could 
not  from  thence  difcover  any  criteria  by 
which  they  might  be  diftinguifhed  from 
one  another :  this  obfervation  is  confirmed 
by  experiment.  Animals,  it  is  true,  in 
general  yield  a  greater  proportion  of  a  vo¬ 
latile  alcaline,  than  of  an  acid  fait  by  dif- 
tillation ;  vegetables  on  the  contrary  a- 
bound  in  acid,  and  yield  not  any  volatile 
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alcali,  unlefs  with  the  laft  degree  of  heat, 
or  when  they  have  undergone  putrefaction ; 
in  faying  this,  I  am  aware  that  I  differ 
from  the  opinion  commonly  received. 
Muftard  feed,  water  creffes,  horfe-radifh, 
and  other  plants  of  the  tetradynamia  clafs 
are  generally  faid  to  contain  a  volatile  al¬ 
cali  already  formed,  and  to  yield  it  with 
the  heat  of  boiling  water ;  from  none  of 
thefe  however  could  I  ever  obtain  B.  M.  a 
phlegm  which  would  give  a  precipitation 
with  corrofive  fublimate,  the  molt  indu¬ 
bitable  teft  of  a  fluid’s  containing  even  the 
minuted:  portion  of  volatile  alcali ;  the 
oungent  fmell  feems  to  have  been  miftaken 
iere,  as  Sir  John  Pringle  hath  well  ob- 
ferved  the  fee  tor  to  have  been  in  the  pu¬ 
trefaction  of  many  animal  fubftances,  as 
proceeding  from  a  volatile  alcali ;  and  which 
may,  perhaps,  be  with  greater  truth  attri¬ 
buted  to  a  volatile  oil,  a  fmall  portion  of 
which  is  fometimes  procurable  from  pep- 
perwort,  by  the  heat  of  boiling  water  im¬ 
pregnated  with  fea  fait.  However,  as  fome 
animals,  and  fome  parts  of  moll  animals 
yield  a  portion  of  acid,  and  as  moil  vege¬ 
tables,  by  a  ftrong  fire  in  clofe  veffels,  or 
when  converted  into  foot,  afford  a  volatile 

E  alcali, 
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alcali,  altogether  Similar  to  that  obtained 
from  animal  fu'oStances,  we  cannot  from 
thefe  circumftances  eStabliSh  any  distinc¬ 
tive  mark  between  the  two  kingdoms. 

CD 

With  refpeCl  to  Minerals  indeed,  Che- 
mifts  think  that  they  have  found  out  an 
infallible  and  univerfal  Criterion,  by  which 
they  may  be  diStinguiShed  from  every  ani¬ 
mal  or  vegetable  fubftance.  All  bodies 
from  which  we  can  obtain  an  oil  by  distil¬ 
lation,  or  otherwife,  are  fuppofed  to  be¬ 
long  to  Such  fubStances  as  have  enjoyed  an 
organic  life;  no  mineral,  it  is  faid,  con¬ 
taining  any:  this  is  a  fenfible  distinction, 
and  yet  it  is  not  perhaps  in  extreme  cafes 
wholly  to  be  relied  upon.  When  a  vege¬ 
table  or  animal  is  diStilled  in  clofe  veffels, 
the  Stronger  the  fire  is,  the  more  oil  is  ob- 
tained ;  what  hr  St  paSIes  into  the  recipient 
is  more  clear  and  limpid  than  what  comes 
over  towards  the  end  of  the  operation;  it 
may  be  prefumed  however,  that  what  re¬ 
mains  adherent  to  the  coal  in  the  retort, 
and  which  no  violence  of  fire  can  feparate, 
is  not  eSfentially  different  from  the  laSt  por¬ 
tions  which  are  diftilled;  yet  this,  be  it 
fixed  oil  or  phlogiston,  is  no  wife  different 
from  what  enters  into  the  composition  of 

metallic 
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metallic  fubflances,  and  of  minerals,  per¬ 
haps,  of  all  kinds.  Zinc  burns  with  a 
flame  refembling  that  of  charcoal;  lead 
and  tin  burn  like  rotten  wood;  iron  and 
other  metals  may  be  burnt  to  allies  in  the 
open  air,  but  like  charcoal  cannot  be  de- 
compofed  in  clofe  veflels;  fpirits  of  wine 
burn  like  fulphur,  charcoal  and  metallic 
fubflances  without  producing  any  foot;  yet 
from  fpirits  of  wine  an  oil  may  be  obtain¬ 
ed:  Why  fhould  the  phlogifton  of  metals 
be  thought  of  a  nature  wholly  different 
from  the  oil  which  fo  obftinately  adheres 
to  charcoal,  or  from  that  which  feems  to 
enter  into  the  compofltion  of  vinous  fpirits  ? 

Naturalifts,  as  well  as  Chemifts,  have 
perhaps  too  precipitately  embraced  the  o- 
pinion,  that  Minerals  may  be  certainly  and 
readily  diftinguilhed  from  the  other  two 
kingdoms.  A  vafcular  fyftern,  a  nutritive 
fuccus,  and  a  power  of  producing  its  like, 
conftitute  the  abftraft  idea  both  of  a  vege- 

O 

table  and  an  animal,  as  contradiftinguiffi- 
ed  from  a  mineral:  this  idea  is  clear  and 
definite  in  itfelf ;  but  to  determine  how  far 
the  coexiftence  of  thefe  qualities  is  in  the 
nature  of  things  neceflary,  or  where  any 
of  them  ceafes  to  exift,  is  a  queftion  of  vaft 

E  2  difficulty 
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difficulty  when  applied  to  particular  cafes. 
Stones  dug  out  of  quarries,  ores  out  of 
mines,  in  general,  minerals  feparated  from 
their  matrices  are  like  the  dead  branches 
or  limbs  of  vegetables  or  animals,  incapa¬ 
ble  of  receiving  increafe,  except  from  an 
external  incruhation ;  but  whether  the  ma¬ 
trices  themfelves  increafe,  or  that  being  in 
fome  cafes  granted;  whether  they  receive 
their  augmentation  from  an  external  ap¬ 
portion,  or  an  internal  affimilation  and 
extenhon  of  parts,  cannot  readily  be  de¬ 
cided  either  way.  In  the  Cretan  laby¬ 
rinth  it  hath  been  obferved,  that  the 
names  of  travellers,  which  have  been  cut 
in  the  rock  in  former  ages,  are  now  in 
alto  relievo,  and  that  the  older  the  dates 
are,  the  greater  is  the  protuberance,  re- 
fembling  the  callus  formed  by  inciiions  in 
trees :  In  the  mines  of  Chremnitz  in  Hun¬ 
gary,  which  have  been  wrought  for  above 
one  thoufand  years,  the  antient  roads 
which  had  been  cut  through  the  rocks  are 
left  to  grow  up;  and  it  is  remarked,  that 
they  approach  one  another  in  a  horizontal, 
and  not  in  a  perpendicular  direction;  the 
fame  phenomenon  may  be  obferved  in  the 
marble  quarries  in  Italy,  as  is  mentioned 
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by  Baglivy  in  his  treatife  upon  the  vegeta¬ 
tion  of  ftones ;  but  whether  thefe,  and 
many  iimilar  appearances  are  to  be  attri¬ 
buted  to  the  preflure  of  the  fuperincum- 
bent  ftrata,  or  to  a  kind  of  vegetable 
growth,  is  a  doubtful  point.  Rock  crys¬ 
tals,  amethyfts,  and  various  precious  ftones 
have  been  thought  by  De  Boot  and  others 
to  grow  like  mufhrooms ;  certain  it  is,  that 
they  often  contain  in  them  feveral  hetero¬ 
geneous  particles;  a  circumftance  which 
proves  them  to  have  been  once  in  a  fluid 
ftate,  and  induces  a  fufpicion  that  in  their 
formation  they  may  referable  the  gums  and 
reflns  extravafated  from  various  fpecies  of 
vegetables.  The  vegetation  of  ftones  hath 
been  admitted  by  many,  and  fome  have 
contended  that  minerals  as  well  as  animals 
and  vegetables  fpring  from  feed,  the  great- 
eft  rock  being  nothing  but  the  expanfton 
of  the  parts  of  a  minute  grain  of  fand. 

Salts  diflolved  in  water  confift  of  indefi¬ 
nitely  fmall  molecular,  which,  as  far  as 
microfcopes  can  inform  us,  are  ftmilar  in 
figure  to  the  large  cryftals  which  become 
vifible  to  the  naked  eye,  and  which  are 
formed,  as  it  were,  from  the  expanfton  of 
one  particle:  it  will  be  eaftly  under  ft  ood, 

how 
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how  conformable  this  mineral  cryftalliza- 
tion  is  to  the  opinion  of  thofe,  who  attri¬ 
bute  the  growth  of  animals  and  vegetables 
to  the  accretion  of  organic  particles  of  the 
fame  kind.  The  concen trick  crufts  of 
which  ftalaCtites  conftft,  are  not  either  in 
their  appearance,  or  their  formation,  per¬ 
haps,  unlike  the  circles  annually  produced 
by  the  ftagnation  of  the  fap  in  the  boll 
and  branches  of  trees.  The  native  gold 
and  filver  tufts,  which  appear  to  burft 
through  the  hardeft  rocks,  and  which 
from  their  great  refemblance  to  trees,  have 
been  called  by  fome  arborefcent,  feem  to 
indicate  a  kind  of  vegetation  in  their  for¬ 
mation. 

Suppoftng,  however,  that  we  pay  no  at¬ 
tention  to  any  of  thefe  circumftances,  yet 
cannot  we  form  any  judgement  concern¬ 
ing  the  internal  ftate  of  the  earth.  The 
greateft  depths  to  which  Miners  have  pe¬ 
netrated  even  in  mountainous  countries, 
which  may  be  conftdered  as  excrefcencies 
from  the  true  furface  of  the  earth,  or  the 
level  of  the  fea,  have  fcarcely  ever  equalled 
one  fixteen  thoufandth  part  of  its  diame¬ 
ter;  a  diftance  altogether  infufficient  for 
the  forming  any  probable  conjecture  about 
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the  inward  conftitution  of  the  globe.  The 
ftrata  of  ftones,  and  veins  of  minerals, 
which  are  met  with  upon  the  furface,  can 
give  us  as  little  information  concerning  the 
internal  ftrudure  of  the  earth  from  which 
thefe  are  probably  derived,  as  the  contem¬ 
plation  of  the  fcales  of  a  fifh,  the  feathers 
of  a  bird,  or  the  Epidermis  of  a  man, 
would  concerning  the  bones  and  mufcles, 
the  veins  and  arteries,  the  circulation  of 
the  blood,  and  the  feveral  fecretions  of  an 
animal  body.  Many  minerals  feem  in  their 
formation  to  have  been  antecedent,  others 
fubfequent  to  the  univerfal  deluge ;  a  great 
part  of  the  matter  conftituting  the  out¬ 
ward  fhell  of  the  earth,  the  only  part 
which  we  can  examine,  hath  been  fubfer- 
vient  to  vegetable  or  animal  life.  All  the 
ftrata  of  limeftones,  chalks,  marbles,  all 
gypfums,  fpars,  alabafters,  &c.  are  confef- 
fedly  of  animal  origin.  The  ftrata  of  pit- 
coal,  and  of  all  bituminous  foflils,  of  fome 
fpecies  of  dates,  whatever  may  be  thought 
of  argillaceous  ftrata  in  general,  the  mould 
every  where  covering  the  furface  of  the 
earth,  and  other  fubftances  are  fuppofed 
probably  enough,  to  have  arifen  from  the 
deftrudion  of  vegetables,  fo  that  I  know 

not 
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not  whether  it  would  be  a  very  extravagant 
conje&ure  which  fhould  fuppofe  that  all 
matter  is,  or  hath  been  organized,  enli¬ 
vened,  animated. 

Hence  may  it  appear  probable,  with  re¬ 
verence  yet,  and  confcious  ignorance  be  it 
fpoken,  that  the  One,  Eternal,  Incompre- 
henlible  God  hath  eftabliihed  an  uninter¬ 
rupted  concatenation  in  all  his  works, 
which  he  hath  fubmitted  to  our  view. 
Different  individuals  hath  he  mingled  to¬ 
gether  into  the  fame  fpecies ;  different  fpe- 
cies  into  the  fame  genus ;  different  genera 
into  the  fame  kingdom ;  and  different  king¬ 
doms  he  hath  diftinguifhed,  perhaps,  but  by 
lines  of  division  too  minute  for  our  obfer- 
vation.  This  ftrong  analogy  by  which 
men  and  minerals,  and  all  intermediate 
exiftencies  are  bound  together  in  a  com¬ 
mon  chain,  and  thence,  it  would  feem, 
naturally  fubje&ed  to  a  common  fate,  may 
appear  humiliating  to  fuch  as  have  been 
wont  to  entertain  high  notions  of  the  phy- 
lical  dignity  of  human  nature :  but  it  can¬ 
not  offend  nor  difquiet  thofe,  who  feel 
within  themfelves  faculties  effential  to  the 
conftitution  of  moral  agency,  and  who 
from  thence  become  capable  at  lead:  of  re¬ 
tribution 
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tribution  of  punifhment  or  reward  in  an¬ 
other  ftate. 

In  the  number  of  our  fenfes,  and  in  the 
modifications  of  the  intellectual  faculties 
which  fpring  therefrom,  we  have  a  great 
refemblance  to  many  animals  which 
inhabit  this  planet  as  well  as  we.  The 
genus  to  which  man  belongs  includes 
a  great  many  fubordinate  fpecies ;  or, 
to  fpeak  in  a  manner  more  conforma¬ 
ble  to  nature,  and  more  confonant  to  the 
account  we  have  of  its  origin,  the  human 
fpecies  from  the  diverfities  of  climate  and 
of  food,  from  changes  introduced  by  dif- 
eafe,  and  continued,  perhaps,  by  propaga¬ 
tion,  and  from  other  caufes  which  are  un¬ 
known  to  us,  hath  been  branched  out  into 
a  great  many  varieties :  thefe,  however, 
are  as  much  diftinguifhed  in  fhape  and  in¬ 
tellect  from  one  another,  as  they  are  from 
animals  v/hich  have  fprung  from  a  different 
flock.  Anatomifls,  whether  they  confider 
the  brain  as  an  inftrumental,  or  an  efficient 
caufe  of  intelligence,  are  agreed  in  ac¬ 
knowledging  a  great  refemblance  between 
the  contents  of  the  human  cranium  and 
thofe  of  quadrupeds ;  and  Putius  hath 
proved,  contrary  to  the  opinion  embraced 
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by  Pliny,  and  commonly  received,  that 
we  have  not  that  medullary  fubftance  in  a 
greater  proportion  than  other  animals.  Nor 
are  we  charaiterifed  by  a  circumftance  ge¬ 
nerally  efleemed  effentially  neceffary  to 
the  fupport  of  the  human  fetus,  and  ex- 
clufively  appertaining  to  our  fpecies :  na¬ 
tions  are  mentioned  to  whom  it  doth  not 
belong,  and  whatever  degree  of  credit  may 
be  given  to  that  narration,  it  is  certain 
that  a  great  many  fpecies  of  animals  have 
been  difcovered  to  which  it  doth.  Not- 
withftanding  this  analogy  by  which  we  are 
to  be  clafled  with  the  reft  of  the  animals 
around  us,  yet  hath  it  pleafed  Him  who 
called  forth  from  nothing  both  us  and 
them,  and  thankful  we  ought  to  be  for 
the  preference,  to  place  us  at  the  top  of 
the  fcale,  to  make  us,  as  it  were,  the  firft 
term  of  a  feries,  defending  indefinitely  by 
imperceptible  gradations,  to  particularize 
that  clafs  of  animals  to  which  we  belong, 
by  rendering  it  capable  of  forming  a  mo¬ 
ral  character.  This  capability,  it  is  true, 
is  various  according  to  the  opportunities 
of,  and  capacities  for  receiving  inftruction 
in  different  fpecies,  and  in  different  indi¬ 
viduals  of  the  fame  fpecies :  the  Orang¬ 
outang 
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outang  of  the  woods  of  Java,  the  apron- 
bellied  Caffire  of  the  Cape,  the  woolly¬ 
headed  Negro  of  Africa,  the  beardlefs  Sa¬ 
vage  of  America,  the  dwarfifh  Inhabitant 

O  # 

of  the  Frigid  Zone,  the  moon-eyed  Al¬ 
bino,  and  the  enlightened  European,  are 
as  different  from  one  another  in  this  cir- 
cumftance  as  in  outward  form :  yet  where¬ 
ver  it  exifts  even  in  the  fmalleft  degree, 
there  arifeth  a  proportionable  imputability 
of  conduct,  a  kind  of  title  to  the  natural 
or  covenanted  good,  a  reafonable  fubjec- 
tion  to  the  natural  or  pofitive  evil,  which 
God  hath  annexed  as  fanctions  to  the  laws 
which  he  hath  thought  fit  to  prefcribe  for 
the  regulation  of  the  moral  conduct  of 
mankind. 
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PRiEFATIO. 


MI  R U M  profedo  et  incredibile 
didu  eft,  quam  late  per  univerfas 
Europe  regiones  fefe  dilataverit  Philofo- 
phia  Naturalis,  ex  quo  peripateticorum 
atque  Ariftotelis  Audoritatem  fregerit 
Baconus.  Hinc  aeque  fingulorum,  ac  So- 
cietatum  et  Academiarum  Laboribus 
Commentariifque,  adeo  jam  diffufa  eft; 
undique  et  difleminata,  ut  ingentes  ejus 
Audus  et  Progreflus  Cogitatione  vix 
quifquam  poterit  compledi. 

Jacebat  interea  Chemia  parcius  et  in¬ 
frequent  i  us  culta,  fanis  plerifque  fufpec- 
ta,  et,  Alchemicorum  propter  delira- 
menta,  ab  ipfa  Legum  noftrarum  audo- 
ritate  improbata.  At  ut  aliis  rebus  bu- 
manis  ita  etiam  et  Artium  fcientiis  acci. 
dit,  qute  nec  in  imo  gradu  neque  in  faf- 
tigio  moram  patiuntur. 
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Chemiam,  quam  haud  ita  pridem 
fuifle  audivimus  domi  fqualidam,  fuligine 
infufcatam,  et  prae  hominum  ei  dedito- 
rum  pauperie  pene  ridiculam,  foris  per 
trivia  mi  fere  vagantem,  inhianti  paflim 
popello  praeftigias  fuas  venditantem,  a 
nemine  fere  non  conculcatam  et  defpec- 
tui  habitam,  noftris  tandem  temporibus 
fefe  alacrius  erigentem,  focillatam  de- 
mum  a  Principibus,  et  a  Philofophis 
ubique  excultam  aufpicato  fatis  admira- 
mur.  Eo  quidem  jam  perdudta  eft,  ut 
quae  inter  praecipuas  plane  do&rinas  re- 
ponatur  omnino  digna  fit,  cum  nec  in 
Principiorum  perfpicuitate  nec  in  Con- 
clufionum  pondere,  five  philofbphicos 
feu  civiles  refpicias  ufus,  ulli  fcientiarum 
cedat. 

Chemia  genere  duplex  eft;  corpora 
vel  refohit  vel  componit.  Refolutio  cor- 
porum  iifdem,  quibus  ipfa  eorum  varie- 
tas  fpecifica,  terminis  definitur;  fingulo- 
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rum  abfoluta  efle  habetur  cum  ad  Ele~ 
menta  vel  principia  homogenea,  five  plura 
fint  five  pauciora,  perducatur.  —  Com- 
pofitio  corporum,  Geometric  inftar  eft 
infinita. 

Partium  Animalium  figuram,  nexum, 
et  motum  Anatomici  j  Vegetabilium  fa- 
bricam  Botanici;  Foffilium  fitus  atque 
habitus  externos  Mineralogici ;  non  for¬ 
mas  rerum  fed  mixtiones  Chemici,  per- 
fcrutantur. 

Adiones  Medicamentorum  in  corpora 
animalium  tradat  Therapentice.  Chemia 
autem  quippe  quas  refolvat  mixta,  refo_ 
luta  conjungat,  et  varia  qu®  inde  exori- 
antur  phenomena  dignofcat  Therapeuti- 
ces  fit  quafi  anima  :  at  cum  infinitas  fi- 
mul  aliorum  corporum  naturas  retegat, 
et  adiones  mutuas  inveftiget,  ad  univer- 
fam  potius  Phyficen,  quam  ad  folam 
medicinam,  tanquam  ad  fuum  ac  pro- 
prium  finem  refertur. 
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Mechanica  turn  Pbyfices  turn  Che- 
mire  fanioris  fundamenta  feliciter  pofuit 
Newt  onus ;  cum  de  mutuis  corporum 
Attradionibus,  vel,  ut  Chemici  loqu- 
untur  Affinitatibus,  ex  quibus  omnis  eo- 
rum  Refolutio  et  Compofitio  pendet,  in 
quseftionibus  quibufdam  fuo  de  re  optica 
libello  adjedis  quam  fagaciffime  difcep* 
tavit:  fundamento  jam  pofito  molem 
extruxere  paululum  Recentiores,  felici 
admodum  folertia ;  nec  iEdificio  Admi- 
niculum  nec  forma  deeft:  Faftigium 
Operi  quod  infinitum  eft,  nulla  ingeni- 
orum  fagacitas,  nulla  temporum  diutur- 
nitas  unquam  imponet. 

In  Theoreticam  et  Pra&icam  commode 
dividi  poteft  Chemia :  hasc  quce  Enchei- 

refes  docet,  Opificum  eft;  ilia  quse  ve- 
ritatem  exquirit,  Philofophorum.  Veri- 
tatis  indagatio  omnis  eft  Philofophfie  finis, 
hsec  autem  veritas  inter  phyficos  cogni- 
tione  rerum  experi mentis  eruenda  con- 

tinetur. 
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tinetur.  Chemia  quoque  infinitam  p ro¬ 
pe  modum  experimentorum,  cum  multis 
ante  feculis  turn  noftra  etiam  aetate  infti- 
tutorum,  copiam  comple&itur,  atque  iif- 
dem  univerfa  nititur. 

Notiora  tanquam  ignota  proferre,  de- 
peculari  aliena,  antiqua  undique  corrafa 
tanquam  nova  ac  propria  venditare,  ho- 
minis  eft  otio  abutentis:  At  fimulata  a 
iinceris  diftinguere,  dubia  fecernere  a 
certis,  indigeftis  nexum  quendam  conci¬ 
liate  et  ordinem,  obfcuriora  illuminare, 
infinitis  modum  ftatuere,  arduum  fane 
fed  nec  inutile  nec  inhoneftum  eft.  Quod 
li  magno  cum  difcentium  commodo, 
in  aliis  philofophiae  naturalis  partibus 
abfolutum  hocce  vidimus,  quid  obftat 
quo  minus  in  Chemia  quoque  induftrias 
aliquid  periclitemur  ?  Hac  mente  Provin- 
ciam  mihi  ab  Alma  Matre  demandatam, 
Regis  Ornatijfimi  munificentia  infigni- 
tam  fimul  ac  ditatam,  quantum  in  me 
fuerit  colui,  et  colam. 
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Ledtores  nihil  hie  reperient  prater 
Corporum  Metallicorum  AffeEHones  cum 
alienis  turn  meis  quibufdam  experiment^ 
enucleatas;  quasin  feriem  Propofitionum, 
brevem  quidem  at  Ledtionibus  publicis 
explicandam  et  illuftrandam  redegi. 

Opufculum  hoc  Tyronum  gratia, 
currente  calamo  confcriptum,  utcunque 
imperfedtum  et  provedtiorum  notitia  in- 
dignum,  iis  qui  Chemiam  a  limine  tan- 
tum  falutant,  vix  erit  inutile.  •  Et  cum 
nollem  id  extra  Academia  pomcerium 
evagari  aut  publici  fieri  juris,  erroris  fi 
quid  aut  incuria  fuderit,  aut  ab  ipfius 
operis  obfeuritate  et  difficultate  irreplerit, 
id  folita  pro  fua  humanitate  condonent 
oro,  qui  hie  loci  Chemia  operam  nava- 
runt :  iifque  mei  adverfum  ipfos  ftudii, 
pietatis  erga  Academiam  hoc  qualecun- 
que  Teftimonium,  omni  cum  cultu  et 
obfervantia,  dico  atque  dedico. 
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Dejiniliottes . 

i  0 RP O R A  quae  ponderis  decrementum 

in  igne  fortiflimo  non  patiuntur  Fixa 
vocantur,  quae  patiuntur  Volatilia ;  idque  ma- 
gis  aut  minus  prout  majori  aut  minor!  negotio 
partes  eorum  igne  diffipantur. 

2  Partes  volatiles  corporis,  quae  fluidae  funt 
et  ignis  vi  in  auras  agantur,  evaporari  dicuntur; 
cum  in  vafe  claufo  ftillatim  condenfentur,  dif- 
tillari-y  Solidce  vero,  cum  furfum  eveftae  in  for¬ 
ma  folida  condenfentur,  fublimari  dicuntur : 
atque  hae  vel  Sublimafa  vel  Flores  vocantur, 
prout  mafia m  compaftam,  vel  pulverem  friabi- 
lem  efficiunt. 

3  Fluidum  quodvis,  folido  affufum  et  ab  eo 
diftillatione  feparatum,  dicitur  ab  eo  abjlrahi . 

4  Cum  partes  aquofae  fmidi  cujufvis  com- 
pofiti  ab  eo  feparantur,  five  diftillatione,  five 
corporum  aquam  vel  phlegma  abforbentium 
interventu,  five  conglaciatione,  fluidum  rema- 
nens  dephlegmari  vel  concentrari  dicitur. 

5  Corpora,  quae  vel  culinari  vel  folari  igne, 
five  ipfa  ignis  vi,  five  aqua  poftea  affundenda 
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(lit  fit  in  lapidibus  calcareis)  in  Pulverem  frd ~ 
gilem 5  friahilem ,  terne  fimilem  fatifcunt,  calci- 
nari  dicuntur:  Pulvis  ifte  Calx  appellatur 
praefcrtim  fi  corpora  fint  ex  regno  minerali  de- 
fumpta.  Corpora  quoque,  cum  in  hujufmodi 
Pulverem  Aciclis  corrofa  dejiciantur,  nonnun- 
quam  dici  folent  in  Calcem  redigi. 

6  Corpora  via  humida  dijj'olvi  dicuntur,  cum 
partes  eorum  fluido  cuivis  ita  ad  j  ungun  tur,  ut 
unum  quafi  cum  eo  corpus  vifu  homogeneum 
conftituant,  in  eo  fufpenfae  maneant,  nec  ta- 
men  id  opacum  vel  turbidum  reddunt. 

7  Corpora  ficca,  quae  aeri  expofita  fiunt  flu- 
ida,  deliquefcere  vel  Deliquium  pati  dicuntur. 

8  Fluid  urn,  quo  corpora  diflblvuntur,  Sol- 
vens  aut  Menjlruum  vocatur. 

9  Menftruum,  cum  de  corpore  folvendo  ni¬ 
hil  amplius  in  le  recipere  et  fuftinere  poteft, 
jaturari  dicitur. 

10  Separatio  corporis  a  menftruo  quo  folu- 
tum  eft,  five  fpontanea  fit  five  coacfta,  et  five 
furfum  five  deorfum  fiat,  Prrecipitatio  humida 
dicitur;  atque  Materia  ad  imurn  dejefta,  vel 
ad  fummum  evefta,  Magiferium  vel  Prcecipi - 
■tatum  vocatur. 

1 1  Cum  partes  corporis  folidi  adeo  a  fe  invi- 
cem  vi  ignis  expandente  feparantur  ut  fiant 
fluids,  corpus  fufum  vel  Uquatum  effe  dicitur. 

12  Cor- 
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1 2  Corpora  heterogenea,  quae  igne  fufa,  di- 
verfa  particularum  gravitate  in  duas  partes  in- 
terea  feparantur,  Prcecipitationem  Jiccatn  vel 
fuforiam  fubire  dicuntur.  Pars  ilia  quae  gravi¬ 
tate  fua  majori  imum  petit,  Regulus ,  altera 
huic  fuper  incumbens  Scoria  appellatur. 

13  Eliquatio  eft  cum  eo  ignis  gradu  in  quo 
altera  Minerae  compofitae  pars  folida  feu  re- 
fraclaria  manet,  altera  fluit  et  ab  ilia  feparetur. 


CAP.  II. 

De  Subjlantiis  metallicis  in  genere . 

1  QUbftantiae  metallicae,  arte  metallurgica  e 

k_J  mineris,  edudae  et  fufione  purgatse,  funt 
corpora  omnium  longe  ponderoiiffima  et  (nifi. 
fubtilius  partes  dividantur)  qpaciffima,  aqua 
non  folubilia,  igne  fufilia,  at  calore  atmofphae- 
rae  terreftris,  (Mercurio  eXcepto)  non  fluida, 
fulgore  et  nitore  peculiari  infignia.  Hae  in 
duas  dalles,  alteram  Metallorum,  alteram  Semi- 
met  allor  um  diftribui  folent. 

2  Metalla,  quae  hadtenus  cognita  funt,  fex 
vulgo  numerantur;  Aurum,  Argentum,  Plum¬ 
bum,  Cuprum,  Ferrum,  et  Stannum. 

3  Semi-metalla  habentur  Platina  (quae  me- 
tallis  potius  annumerari  debeat)  argentum  vi- 

A  2  vum, 
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vum,  Regulus  Antimonii,  Bifmuthum,  Zincum, 
Regulus  Cobalt!,  et  Nickel-  Ad  haec  ab  om¬ 
nibus  fere,  at  temere  forfan,  adjungitur  Re¬ 
gulus  Arfenici. 

4  Metalla  a  Semi-metallis  majori  fua  malle- 
abilitate  praecipue  diftinguuntur, 

5  Metalla  fere  dividuntur  in  duos  ordines, 
metalla  perfect a  feu  nobilia,  et  metalla  imper¬ 
fecta  feu  ignobilia.  Perfect  a  habentur  Aurum  et 
Argentum ;  quibus  adjungi  debet  Platina,  Re- 
liqua  imperfecta  effe  deprehenduntur. 

6  Metalla  perfect  a  funt,  quae  in  igne  violen- 
tiffimo  et  fix  a  manent,  et  calcinationem  nul- 
lam  patiuntur:  imperfeCia ,  quae  in  igne  et  cal¬ 
cinationem  patiuntur  et  partium  diffipationem. 

7  Omnes  fubftantiae  metallicae,  exceptis  for- 
fan  Auro,  Platina,  Argento  et  Argento  vivo,  fi 
in  igne  aperto  comburantur  in  calces  conver- 
tuntur,  quae  difficilius  aut  facilius  vitrificatio- 
nem  admittunt  prout  calcinationem  magis  mi- 
nufve  perfeftam  fubierint. 

8  Calces  et  vitra  metallica,  cum  Carbone, 

Oleo,  Sevo  aliifve  fubftantiis  Phlogifton  debito 

ftatu  in  fe  continentibus,  praefertim  in  vafe 

claufo,  igni  expofita  in  fortnam  fuam  priftinam 

metailicam  reducuntur,  modo  calcinationem 

*  ♦ 

nimiam  non  perpeflae  funt;  ipfa  operatio  voca- 
;ur  ReduCtio. — Annon  omnes  Subftantke  Me¬ 
tallicae 
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tallies  conffant  ex  terra  vitrefeente  et  fubftan* 
tia  inflammabili?  Quod  fi  Phlogifton  fit  uni- 
forme  quiddam  fibi  ubicunque  reperiatur  fimi-* 
le,  quaeri  potefl  imo  num  terrae  metallicae  ab  a- 
liis  omnibus  terris  vitrefcentibus  genere  difere- 
pant:  et  proinde,  num  Arte  Chemica  fubflan- 
tiae  Metallicae  generari  queant :  2°  utrum  fub- 
ftantiarum  Metallicarum  differentia  oriatur  a 
fpecifica  quadam  terrarum  differentia ;  an  a  di- 
verfa  proportione  et  nexu  quibus  eadem  terra 
cum  Phlogifto  conjungitur;  an  ab  interpofi- 
tione  aliorum  quorundam  corporum:  et  pro- 
inde  poffint  necne  in  fe  invicem  tranfmutari? 

9  Subflantiae  Metallicae,  fufione  inter  fe 
miftae,  raro  magnitudinem  illam  habent  quae 
oriri  debeat  a  magnitudinibus  partium  compo- 
nentium  fimul  fumptis.  In  quibufdam  vero, 
ut  in  mixtura  Stanni  et  Cupri  decrementum 
magnitudinis  et  incrementum  gravitatis  fpeci- 
ficae  funt  admodum  notabilia.  In  aliis,  ut  cum 
Stannum  et  Zincum  una  colliquantur,  tantum 
eft  magnitudinis  incrementum,  ut  gravitas  fpe¬ 
cifica  five  denfitas  mixturae  minor  fit  gravitate 
fpecifica  corporis  levioris.  In  mixtura  Cupri 
et  Bifmuthi  ea  fere  deprehenditur  denfitas  quae 
fecundum  regulas  communes  hydroftaticas  ex- 
pedtari  debeat. 

io  Quaedam  fubflantiae  Metallicae  Ex.  Gr. 

Aurums 
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Aurum,  Argentum,  Cuprum,  Plumbum,  Stalls 
num  et  Zincum,  igne  fufe  adeo  magnitudine 
augeri,  et  fpecifica  gravitate  diminui  dicuntur* 
lit  fruftulum  folidum  ejufdem  materia,  cuilibet 
earundem  cum  fluidae  fint  injedtum,  fubmer- 
gatur  et  in  fundum  fubfidat;  lit  fit  in  Sevo* 
Cera  et  Refinis  liquefadtis :  Aliae,  ut  Bifmu- 
thum  Antimonium  et  pracipue  Ferrum,  adeo 
diminui  dicuntur  magnitudine,  ut  folidum  fruf¬ 
tulum  iis  innatet,  quemadmodum  fulphur  fo¬ 
lidum  fulphuriliquato  aut  Glacies  aquae  innatat* 

1 1  Plurimae,  fortafle  omnes,  Subftantiae  Me¬ 
tallic^  igne  fatis  fufe  et  lentius  poftea  fri- 
gefadtae,  partium  quandam  regularem  difpofi- 
tionem  vel  Cryjlallifati orient  in  fuperficie  vifibi- 
lem,  fed  in  diverfis  generibus  diverfam,  acqui- 
rere  dicuntur. 

j  2  Omnes  Subftantiae  Metallic^  calore  df- 
latantur,  frigore  contrahuntur.  Haec  magni- 
tudinis  mutatio,  Pyrometro  menfurata,  minor 
effe  obfervatur  in  Regulo  Antimonii,  et  major 
in  Zinco,  quam  in  alia  quavis  Subftantia  Me- 
tallica. 

13  Omnes  Subftantiae  Metallicae  citius  et 
ealefcunt  et  refrigefcunt  quam  aut  Spiritus  vi- 
ni,  aut  Olea,  aut  alia  ulla  corpora:  et  hinc 
Thermometris  et  Pyrometris  cpnficiendis  ad- 
prime  aptae  flint* 


34  Sub- 
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14  Subftantiae  Metailicae,  nec  in  diredta  nec 
in  reciproca  ratione  denfitatis,  cohaerentiae,  du- 
ritiei,  nec  in  ratione  quavis  ex  his  quocunque 
modo  compofitct,  nec  denique  fecundum  ullam 
generalem  legem  hue  ufque  repertam^  calorem 
vel  acquirunt  vel  amittunt. 

1 5  Corpora  Metallica  fufa  omne  cum  falibus 
et  terris  etiam  metallicis  refpuunt  connubiunl, 
fuperficiem  convexam  habent;  praeterquam 
quod  fi  fufa  fint  in  vafis  metallicis  ab  horum. 
lateribus  partes  contiguae  atrahuntur  quafi,  et 
fuperficiei  convexitas  deftruitur,  Si  cum  ful- 
phure  liquihant,  omnia  (praeter  Aurum  et 
Zincum)  in  mineras,  iis  quae  e  fodinis  eruun- 
tur  fimiles,  et  ab  iis  vix  diftinguendas,  conver- 
tuntur:  cum  Arfenico,  omnia  per  fufionem  u- 
niuntur,  et  ab  eo  fragilia  redduntur. 

1 6  Metalla  quaedam,  utl  Ferrum,  Cuprum 
et  Argentum,  quae  ignem  ut  fluant  fortiffimum 
poftulant,  fulphure  addito  citb  liquefeunt : 
dum  alia  quaedam,  uti  Plumbum  et  Stannum, 
per  fe  fatis  fufilia,  cum  Sulphure  conjundta 
fiunt  admodum  refract aria* 


CAP, 
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V  y 


C  A  P.  III. 

De  Argento  vivo  five  Mercurio. 

'ME:.  curius  eft  corpus  metallicum  ta£iu 
frigidum,  omnium  (Auro  et  Platina 
exceptis)  ponderofifiimum ;  eo  propemodum 
caloris  gradu  quo  aqua  ebullit  aut  etiam  mino- 
ri,  volatile;  corpora,  nifi  metallica,  non  made- 
faciens  5  Atmofphaerae  terreftris  calore  fluidum. 

2  Mercurius  frigore  artificial!,  a  miftura 
fpiritus  nitri  fumantis  cum  nive  orto,  in  foli- 
dum  mutari  poteft. 

3  Mercurius  frigore  in  folidum  conftnrfius 
eft  metallum  eximio  nitore  fplendens;  mallei 
patiens;  duritie  et  fono  quem  reddit  plumbo 
perfimile. 

4  Magnitudo  Mercurii  frigore  fixi  minor 
effe  dicitur  parte  circiter  ioa  quam  magnitudo 
ejufdem  Mercurii  ad  ebullitionem  calefadti. 

5  Mercurius,  cum  jamjam  fit  vel  in  calore 
ebulliturus,  vel  in  frigore  fluiditatem  fuam  a- 
miffurus,  celeriter  afcendere  et  defcendere  ob- 
fervatur. 

6  Mercurius  purgatilfimus,  diu  multumque 
agitatus,  converti  poteft  aliqua  ex  parte,  forfan 
omnis,  in  pollinem  nigerrimum  faporis  acris, 

3  metallic! 
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metallic!  aenei,  qui  igne  valido,  nulla  re  addita, 
diftillatus  fit  Mercurius  vivus  vel  currens. 

7  Mercurius,  in  igne  mitiori  vafe  claufo  di- 
utius  detentus,  in  pollinem  nigrum  antece- 
denti  fimilem  mutatur:  in  igne  fortiori  digeftus 
quafi  calcinaturin  pulverem  primo  cineraceum, 
deinde  flavefcentem,  tandem  rubrum ;  qui  im- 
proprie  vocatur,  Mercurius  prcecipitatus  per  fe. 

8  Mercurius  calcinatus  vel  praecipitatus  per 
fe,  ipfo  Mercurio  ponderofior  eft  et  in  igne  fix- 
ior.  Adaudto  nihilominus  calore  diffipatur; 
remanente  perparva  quantitate  pulveris  fufci, 
qui  vitro  uftorio  in  vitrum  fufcum  mutatur: 
dum  mercurius  qui  calcinationem  non  paffus 
eft,  ab  eo  calore,  nullo  reftante  refiduo,  in  au¬ 
ras  pellitur. 

9  Mercurius  quingenties  amplius  diftillatus, 
fingulis  vicibus  Temper  quiddam  pulveris  rubri 
in  retorta  reliquit  ;  at  aliam  non  fubiit  muta- 
tionem. 

10  Mercurius  prcecipitatus  per  fe,  in  igne 
culinari,  nullo  addito  Phlogifto,  maxima  ex 
parte  revivifcit.  Refiduum  igne  fortiffimo  fix- 
um  eft:  fufum  cum  Horace,  in  maffam  friabi- 
lem  vitrefcentem  vertitur;  cum  Plumbo  cupel- 
latum,  prorfus  evanefcit. 

1 1  Acidum  Nitri  mercurium  facile  diffolvit. 
Solutio  evaporata,  prsebet  Cryftallos  albas,  a- 

B  cerrimas* 
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cerrimas,  longas,  nonnunquam  et  tenues  nitro 
fimiles:  infpiflfata,  in  maffam  vertitur  albam, 
falinam,  admodum  caufticam,  quae  aeque  ac 
cryftalli  igni  in  patella  expofita  fit  pulvis,  pri- 
mo  albus,  delude  flavus,  tandem  dum  calidus 
manet  purpureas,  fed  frigefcens  ruberrimus  3 
qui  vocatur  Mercurius  prcecipitatus  ruber . 

12  Acidum  Vitriol!  Mercurium  vix  difiolvit, 
nifi  fit  ebulliens  et  concentratum.  Si  diftille- 
tur,  odorem  fulphureum  a  Mercurio  acquirit, 
et  Mercurius  fimul  corrofus  fit  mafia  falina, 
alba,  quae  in  igne  violentiori  colorem  non  mu- 
tat,  aere  non  deliquefcit,  et  aquam  calidam  af- 
fundendo  partim  in  ea  diflblvitur,  partim  mu- 
tatur  in  pulverem  flavedinis  eximiae,  qui  fervi- 
da  aqua  faepius  ablutus  fit  infipidus ,  et  vocatur 
Mercurius  emeticus  jlavus ,  vel  cTurpethum  mi¬ 
ner  ale. 

13  Acidum  marinum  in  Mercurium  non  a- 
git  via  humida  \  at  in  vapores  refolutum,  et  ei 
per  fublimationem  variis  modis  conjunflum, 
falem  cryftallinum  fe  mi  pell  acidum  conftituit; 
qui  vocatur  Mercurius fublimatus  corrofivus ,  tunc 
viribus  rodendi  maxi  mis  pollens,  cum  propor- 
tio  Acidi,  refpedtu  habito  ad  Mercurium,  fit 
maxima. 

14  Mercurius  fublimatus,  maxime  corrofi¬ 
vus,  cum  ea  quantitate  Mercurii  crudi  tritus 

quae 
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quae  fufficiat  Acido  marino  perfefte  faturando, 
et  fublimatus  fit  opacus,  aqua  non  folubilis,  vis 
rodentis  expers,  et  Mercurius  dulcis  fublimatus 

4 

nuncupatur. 

15  Acida  vitriolica  et  marina  iis  qui  Propo- 
fitionibus  i2a  et  if  explicantur  modis  cum 
Mercurio  uniuntur.  Quod  fi  Acida  haec  vel 
Solutio  falis  cujuflibet  medii,  in  quo  alteru- 
trum  continetur,  in  Mercurium  Acido  nitri 
foiutum  infundantur,  Mercurius  fefe  iis  ad- 
junget  et  pulveris  albi  forma  prsecipitabitur. 
Pulvis  hie,  fi  cum  Acido  vitriolico  conjunga- 
tur,  fit  Tiurpethum  minerale ;  fin  ab  Acido  ma¬ 
rino  pracipitatio  fiat,  Mercurius  prcecipitatus 
albus  vocatur,  fublimato  corrofivo  vel  duici  ac¬ 
cede  ns  prout  fit  vel  non  fit  edulcoratus. 

16  Mercurius  fublimatus  corrofivus,  aqua 
folutus,  ab  Alcali  fixo  in  fundum  praecipitatur 
in  forma  pulveris  rubri :  ab  aqua  calcis  praeci- 
pitatus  fit  flavus:  ab  Alcali  volatili  albus:  a 
mi  ft  ura  Alcali  fixi  et  Alcali  volatilis  paribus 
quantitatibus  albor  nihil  inquinatur. 

17  Spiritus  vini  reftificatus,  et  ebulliens, 
fuum  pene  pondus  Sublimati  corrofivi;  ad  gra- 
dum  i6m  Thermometri  Reaumeri  aut  68™ 
Fahrenheitii  calefa£tus,  tres  octavas  ponderis 
fui  partes,  diffolvit. 

18  Spiritus  vini  recfificatus,  ad  gradum  68™ 

B  a  Ther- 
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Thermometri  Fahrenheitiani  calefa£tus,  et  Sale 
Ammoniaco  faturatus,  Sublimati  corrofivi  tres 
quartas  ponderis  fui  partes  diffolvit :  et  proinde 
vis  ejus  folvendi  Sublimatum  corrofivum  Sails 
Ammoniaci  additione  duplicatur. 

19  Aqua,  cum  ebulliat,  dimidium  fuum 
pondus  de  fublimato  corrofivo ;  fi  ad  quinqua- 
gefimum  tan  turn  gradum  Then  Fahren.  cale- 
fiat,  vix  partem  fui  ponderis  vigefimam,  dif¬ 
folvit. 

20  Aqua,  Sale  Ammoniaco  faturata  et  ad 
praediftum  gradum  calefafta,  Sublimati  corro¬ 
fivi  duas  tertias  partes  ponderis  fui  diffolvit:  et 
proinde  majorem  habet  vim  folvendi  hunc  fa- 
iem  quain  aqua  fimplex  in  proportione  fere, 
40  :  3. 

2 1  Si  Mercurius  cum  Sulphure  teratur,  aut 
cum  Sulphure  liquato  mifceatur,  pulverem  fuf- 
cum,  cito  in  nigrum  abeuntem,  conftituit;  qui 
vocatur  Mthiops  miner  alts •  Hie  autem  fubli- 
matione  fit  mafia  rubra,  friabilis,  ftriata,  quae 
Cinnabaris  faffiitia  nuncupatur;  a  Cinnabari 
nativa,  quando  debita  fulphuris  portio  adhibi- 
ta  fuerit,  vix  diftinguenda. 

22  Si  Cinnabaris  faclitia,  aut  nativa,  mifee- 
atur  cum  Alcali  fixo,  Calce  viva,  Limatura  fer- 
ri,  aliifve  rebus,  quibus  major  cum  Sulphure 
competit  affinitas,  quam  ipfe  habet  Mercurius, 

et 
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et  diftilletur,  Mercurius  obtinebitur  pur  gat  us. 
Aliquid  etiam  Sulphuris  quod  ab  Acidis  prae- 
cipitari  poteft  a  cinnabari,  ea  cum  Alcali  fixo 
decoquenda,  extrahitur. 

23  Mercurius  Plumbum,  Stannum  et  Au- 
rum  facillime  penetrat  et  friabilia  reddit ;  et 
cum  omnibus  quidem  Subftantiis  Metallicis 
(Nickel  et  Regulo  Cobalts  forfan  exceptis) 
quanquam  cum  Ferro,  Antimonio  et  iEre 
paullo  difficilius,  vel  trituratione  frigida  aut 
calida,  vel  fufione,  coit,  Mixtura  inde  prove- 
niens  vulgo  Amalgama  rectius  Malagma  dici- 
tur:  quod  eft  mollius,  friabilius,  fluidius,  aut 
fpiflius  pro  diverfa  quantitate  Mercurii  in  eo 
conficiendo  adhibiti. 

24  Amalgama  Mercurii  et  Argenti:  gravita- 
tem  habet  fpecidcam  majorem  gravitate  fpeci- 
fica  ipfius  Mercurii. 

25  Acida  vegetabilia  et  Sales  alcalini  eadem 
fere  methodo  in  Mercurium,  qua  in  Aurum  et 
Argentum,  agunt 
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CAP.  IV. 

De  Antimonio  et  ejus  Regulo. 

i  ^j. Ntimonium  crudum ,  eft  Minera  a  terreis 
et  lapideis  recrementis  Eliquatione  pur- 
gata,  ftriis  nitentibus  tanquam  aciculis  ordi- 
natim  fere  difpofitis  diftinctum,  atque  ex  Sul- 
phure  et  parte  metallica,  quae  Regulus  antimonii 
appellatur,  paribus  plerumque  quantitatibus 
conflatum. 

2  Antimonium  crudum,  igne  mitiori  uftu- 
latum,  album  copiose  emittit  fumum ;  quem 
Florum  nomine  colligere  licet,  Refiduum  gra- 
datim  mutatur  in  Calcem  cineream  ;  quae,  igne 
fortiori  fufa,  vitrum  facit  hyacinthini  aut  fulvi 
coloris,  durum,  volatile,  eo  pellucidius  quo  per- 
fedtior  fuerat  Calcinatio  et  tenuior  Liquefaclio. 

3  Vitrum  antimonii,  cum  aqua  regia  digef- 
tum,  colorem  ei  rubefcentem  impertit:  Acidis 
vegetabilium  aut  Vinis  infufum,  abrafione  qua- 
dam  fuae  fubftantiae  vim  ipfis  emeticam  conci¬ 
liate  quae  tamen  repetitis  infufionibus  languef- 
cere  quidem  et  exhauriri  dicitur. 

4  Vitrum  Antimonii,  vel  Antimonium  cru¬ 
dum,  turn  lapides  turn  metallica  omnia  cor¬ 
pora  (Auro  et  Platina  exceptis)  fufione  diffol- 
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vit,  et  volatilia  recldit :  et  hinc  a  quibufdam  vo¬ 
cal  ur  Lupus  vorax ,  Balneum  Solis ,  &c. 

5  Vitrum  vel  Calx  Antimonii,  cum  Carbone, 
Sapone,  aliave  fubftantia  Phlogifton  continente 
fufa,  reducitur  in  Regulum ;  qui,  fi  partium 
dehita  fiat  refrigeratio,  ftellse  fpeciem  in  fuper- 
ficie  plerumque  exhibet. 

6  Regulus  Antimonii  eft  Semi-metallum  du¬ 
rum  admodum  et  fragile,  quod  a  Zinco  et  Bil- 
mutho  turn  fpecie  externa  (qua  nec  caerulefcit* 
ut  Zincum,  nec  flavefcit,  ut  Bifmuthum,)  turn 
fufilitate  difficiliori  diftinguitur. 

7  Regulus  Antimonii,  in  igne  aperto  miti- 
ori,  fatifcit  in  Calcem  vitrefcentem ;  at  in  vafis 
claufis,  valido  igne  fufus,  prorfus  volatilis  eft  ; 
et  Flores  exhibet  fpiculorum  fplendentium  in- 
ftar,  aqua  segrius  folubiles,  igne  vix  volatiles, 
et  in  Regulum  difficillime  reducendos. 

8  Regulus  Antimonii  confici  potefl ,  vel  Calcis 
redu6lione,  ut  in  propofitione  5*  explicatum 
eft ;  vel  Praecipitatione  ficca,  qua  nimirum  in- 
terventu  alterius  corporis  fulphur  a  parte  regu- 
lina  feparatur;  vel  folutione  humida  partis  me¬ 
tallic^  Antimonii  crudi  in  Aqua  Regia  fadta  et 
Calcis  inde  dejiciendae  redu6tione« 

9  Regulus  Antimonii,  cum  Ferro,  Stanno  et 
Zinco  fufus,  mixturas  metallicas  conftituit  qua$ 
minorem  habent  gravitatem  fpeeificam ;  cum 
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Argento,  Cupro,  Plumbo,  et  Bifinutho,  quae 
majorem  quam  fecundum  regulas  communes 
habere  debent. 

10  Reguli  Antimonii  cum  acido  nitri  con- 
codli  aliquid  diflolvitur,  at  maxima  ex  parte  in 
pulverem  album  corroditur :  ft  cum  Acido  vi- 
triolico  diftilletur  corroditur  quoque  ;  Acidum 
autem  fit  fulphureum,  et  Sulphur  faepe  fubli- 
matur.  In  Acido  marino  difficulter  folvitur,fa- 
cillime  in  Aqua  Regia. 

1 1  Si  Regulus  Antimonii,  vel  Antimonium 
crudum,  cum  fublimato  mercurii  corrofivo  tri- 
turatione  probe  mifceatur  et  diftilletur,  Acidum 
marinum  in  fublimato  Mercurium  deferens, 
Regulo  Antimonii  fefe  adjunget,  et  cum  eo 
elevabitur,  et  in  Excipulum  tranftbit,  vel  collo 
Retortae,  pinguedinis  glacialis  aut  Butyri  fpe- 
cie,  adhaerebit:  unde  Butyrum  Antimonii  nun- 
cupatur.  Audio  deinde  igne,  Mercurius  vivus 
purifiimus  afcendet,  et  in  Recipiens  decurret.  De- 
nique,  ft  Antimonium  crudum  adhibeatur,  Cin- 
nabaris  fublimata  in  collo  Retortae  invenietur. 

1 2  Butyrum  Antimonii  aere  deliquefcit,  et 
pulverem  album  deponit :  repetitis  diftillatio- 
nibus  fit  ex  parte  fluidum,  et  olei  inftar  limpi- 
dum  \  ex  parte,  fi  redle  inftituatur  diftillatio, 
fublimatur  cryftallorum  forma,  in  aere  volati- 
lium  admodum  et  deliquefcentium. 

13  Butyrum 
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1 3  Butyrum  Antimonii,  aquam  affundendo, 
lactefcit;  et  ob  Acidum  debilitatum,  vel  prop- 
terea  quod  Sales  perfedte  medii  aqua  vix  funt 
folubiles,  Regulus  Antimonii  in  eo  folutus 
maxima  ex  parte  ad  imura  fubfidet,  fpecie  pul- 
veris  albi;  qui,  cum  aqua  fepius  abluatur,  in- 
fipidus  fiet ;  et  vocatur  Pulvis  Algaroth ,  vei 
(improprie  licet,  cum  nihil  infit  Mercurii) 
Mercurins  vitcz ,  qui3  fi  fufus  fit,  vitrum  fucci- 
nei  coloris  evadet. 

14  Liquor  poft  pulveris  Algaroth  praecipi- 
tationem  remanens  Butyri  aliquid  in  fe  retinet 
foluti,  quod  evaporatione  cryftallos,  diftilla- 
tione  falem  fublimatum  in  collo  retortae  exhi- 
bet,  acre  non  deliquefcentem,  fpiritu  vini  folu- 
bilem,  fali  fed  at  ivo  baud  abfimilem.  Ipfe  li¬ 
quor,  fed  nullo  jure*  nuncupatur  Spiritus  vitri - 
oli  philofophicus. 

15  Si  acidum  nitri  a  Butyro  Antimonii  dif- 
tillatione  feparetur,  Aqua  Regia  nonnullis  for- 
fan  Reguli  partibus  inquinata  obtinebitur,  quae 
vulgo  elicit ur  Spiritus  Nitri  bezoardicus ,  a  mafia 
refidua  novi  fpiritus  nitri  abftracHone  fubfe- 
quente  calcinatione  et  ablutione  conficitur  pul¬ 
vis;  qui  dicitur  Bezoardicum  miner  ale. 

16  Sal  Alcali  fixumtum  coflione  turn  fufi- 
one  ex  Antimonio  crudo  fulphur  ejus  extrahit, 
et  fie  Hepar  Sulphuris  conftituit;  quod  partem 

C  *  regulinam 
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reguliham  Antimonii  ftatim  diftblvens  hepaf 
efxicit  Antimonii,  colore  hepatico  vario,  et  a-* 
qua  copiofius  aut  parcius  folubile,  pro  diverfis 
proportionibus  quibus  Alcali  fixum  et  Anti-* 
monium  una  admifceantur.  Ex  Flepate  Anti- 
monii  Pharmaceutici  parant  medicamentum 
quod  vocant  Crocum  metallorum ,  nec  non 
Vinum  antimoniale ,  Tart  arum  e  met  i  cum ,  &c. 

37  Sulphur,  quod  ab  Hepate  Antimonii  a- 
qua  foluto  per  Acetum  aut  Acidum  quodcun- 
que  praecipitetur,  Sulphur  Antimonii  auratum 
nuncupatur.  Quod  vero  fpontanea  praecipita- 
tione,  dum  frigefcit  folutio,  dejicitur,  Kermes 
miner alis  aut  Pulvis  Carthujianorum  vocatur: 
Utrumque  a  fulphure  communi  difcrepat  por- 
tione  Reguli  Antimonii  quae  in  eo  continetur ; 
a  fe  invkemve.ro  diftinguuntur,  turn  proporti- 
one  partis  regulinae  ad  partem  fulphuream, 
quae  minor  eft  in  pulvere  Carthufianorum 
quam  in  fulphure  aura  to,  turn  quod  Kermes 
mineralis  alcali  aliquid  fixidibi  adjunftum  re- 
tin  et, 

1 8  Si  Antimonium  crudum  nitro.  commifce- 
atur  et  deflagretur,  maffa  refidua,  diverfis  co- 
loribus  infignis,  diverfis  medendi  viribus- valet ; 
at  que  /  Crocus  Antimonii  'medicinalis  aut  Crocus 
Antimonii  mitior ,  Antimonii  Calx  diaphforeticay 
6cc.  nominatin';  pro  variis  proportionibus  qui¬ 
bus 


( 
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bus  Nitrum  et  Antimonium  inter  fe  mifcean- 
tur.  Si  ea  quantitas  Nitri  adhibeatur  quae  toll 
Sulphuris  Antimonii  deflagratione  deftruendo 
fatis  lit,  vis  maxima  emetica  maftae  refiduae 
comparabitur :  fin  minor!  aut  major!  proporti¬ 
ons  admifceantur,  turn  aut  totum  Sulphuris 
non  erit  abfumptum,  aut  pars  etiam  Reguli 
Phlogifto  fuo  privabitur.  Utroque  modo  mi- 
tins  fit  medicamentum;  quippe  quod  vel  ad 
Antimonii  crudi,  vel  ad  Calcis  metallicae,  vires 
aceedat. 

19  Regulus  Antimonii  cum  Sulphure  liqua- 
tus  in  maffam  ftriatam  crudo  Antimonio  firm- 
lem  frigore  concrefcet, 


CAP.  V. 

De  Bifmutho , 

1  J^Tfmuthum  eft  Semi-metallum  caeteris  Me- 
tallicls  Subftantiis  (Stanno  excepto)  mi- 
nore  ignis  gradu  fufiiej  inter  Semi-metalta 
(Nickel  excepto)  fixiflimumj  ponderofum,  fra¬ 
gile,  ab  aere  et  aqua  vix  immutandum ;  Auri 
inftar  purum,  non  mineralifatum,  Temper  re- 
pertum. 

2  Bifmuthum,  in  valido  igne  fufurn,  furaum 
cxfpirat  inflammabilem;  et,  vel  per  fe,  vel  cum 

C  2  addition  e. 
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additione,  fublimari  poteft  in  Flores  flavefcen- 
tes:  In  aperto  et  mitiori  igne,  mutatur  facilli- 
me  in  Calcern  cineream  5  quae  continuata  flam- 
mx  reverberatione  flavefcit,  at  vix  nifl  dum  ca- 
lida  reftat,  mbefcet.  Calx  in  Vitrum  liquefcit, 
pellucidum,  ftifcum,  terrarum  vitrification!  et 
ufibus  docimafticis  apprime  accomodatum. 

3  Acidum  Nitri  Bifmuthum  diffolvit  magna 
cum  Effervefcentia  et  vaporum  eruclatione, 
Solutio,  evaporata,  prsebet  cryftallos  albas : 
affufione  aquae  purse,  Bifmuthum  partim  in  ea 
fufpendituiq  partim  ab  ea  dejiciturj  et  pulvis 
fic  dejeftus  vocatur  Magijierium  Bifrnuthi ,  Blanc 
d'EJpagne ,  vel  Blanc  des  per les. 

4  Acidum  Salis  marini,  cum  Bifmutho  coc- 
tum,  parum  ejufdem  diffolvit:  Acidum  Vitriol! 
nihil,  quod  preecipitari  poteft  at  colorem  ru- 
befcentem  ab  eo  extrahit. 

5  Si  Acidum  Vitrioli  in  Bifmuthum  fufum 
infundatur,  vel  ab  eo  abftrahatur,  fulphuris 
aliquid  colore  fufco  fublimatur,  et  odor  arfe* 
nici,  fentitur. 

6  Acida  Vegetabilia  aliquid  Bifrnuthi, 
quod  ab  Alcali  prsecipitari  poteft,  coctione 
diffolvunt.  Alcalia  fixa  Phlogifto  imbuta,  et 
alcalia  volatilia,  in  Bifmuthum  eodem  fere  mo- 
do,  quo  in  Argentum,  agunt, 

7  Bifmuthum,  cum  Sulphure  fufum,  cum 

eo 


(  21  ) 

eo  colt  et  maffam  efformat  ftriatam,  Antimo- 
nio  crudo  quodammodo  fimilem,  et  facile  11- 
quefcentem. 

8  Bifmuthum  cum  omnibus  Metallicis  Sub- 
ftantiis  )Zinco  et  Nickel  exceptis)  fefe  fufione 
commifcet  et  fluxiliora  reddit:  Stannum  deal- 
bat,  durius,  magis  fonorum,  et  fragilius  fimul 
efficiens. 

9  Mercurius  et  Bifmuthum,  paribus  ponde-r 
ribus  una  fufa,  Amalgama  folidum  conftitu- 
unt.  Idem  dici  poteft  de  Mercurio  et  Plumbo. 
At  Mercurius,  Plumbum,  et  Bifmuthum,  pari¬ 
bus  ponderibus,  Amalgama  efformant  fiuidum : 
ab  hoc  Bifmuthum,  fub  fpecie  pulveris  gryfei, 
brevi  feparatur  j  at  Plumbum  adeb  tenuiter  fo- 
lutum  reftat,  ut  per  Corium  una  cum  Mercu¬ 
rio  tranfeat. 

10  Aqua  ebullit  gradu  caloris,  in  Thermo¬ 
metro  Fahrenheitiano,  21 2°.  Bifmuthum  li- 
quefcit  gradu  460°.  Stannum  liquefcit  gradu 
410°.  At  Mixtura,  ex  paribus  quantitatibus 
ftanni  et  bifmuthi  conflata,  liquefcit  gradu 
280°. 

11  Si  Plumbum,  Stannum,  et  Bifmuthum. 
una  fundantur  paribus  ponderibus,  Maffa  mix¬ 
ta  minori  dicitur  liquefcere  ignis  gradu  quam 
Co  quo  aqua  ebullit. 


CAP; 
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C  A  P.  VI. 

De  Zinco  el  Lapide  calaminaru 

i  J  APIS  Calaminaris  tertiam  vel  majorem 
ponderis  liii  partem,  Florum  fpecie  nec 
fulphur  nec  arfenicum  redolentlum,  uftulatione 
amittit.  Si  cum  pulvere  carbonum  permifcea- 
tur,  et  igne  vehementiffimo  vafis  quantum  fieri 
poterit  elands  diftilletur,  Subftantiam  prasbebit 
Metallicam,  ex  cseruleo  albam ;  quse  Zincurn 
appellatur. 

2  Zincurn  eft  Semi-metallum :  vel  ftriatum, 
ut  Zincurn  Goflarienfe;  vel  teflellis  diftinctum, 
ut  Indicum  et  Anglicanum;  durum;  fonorum, 
malleo  (dum  frigidum  eft)  aliquantum  cedens  ; 
in  pulverem  trituratione  non  reducendum ;  in 
igne  liquefeens  fimul  ac  rubet,  at  Plumbo  difi- 
ficilius;  faepius  fufum,  fit  (Stanni  inftar)  du- 
rius,  fragilius,  minus  fufile,  et  calcinationi  mi¬ 
nus  obnoxium:  ab  aere  et  aqua  non  multum 
mutatur. 

3  Zincurn,  igne  leniori  fufum,  mutatur  in 
Calcem:  at  fi  violentior  fit  ignis,  inflammatur 
cum  ftrepitu,  et  odorem  emittit  arfenicalem* 
flam m a  lucidiffima,  viridis,  ne  minima  fuligins 
inquinata,  durat  donee  tota  Zinci  mafia  fit 

eombufta 
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combufta  et  in  Flores  albos,  leviffimos,  Gofly- 
pio  fimiles,  (quos  Lanam  nuncupant  Philcfophi - 
cam )  fublimata. 

4  Zinci  Flores  ab  Acidis  omnibus  diflolvun- 
tur  \  Phlogifti  additione,  in  vafis  claufis  redu- 
cuntur  >  in  igne  fixi  reliant,  et  in  vitrum  colo- 
ris  prafini  tandem  convertuntun 

5  Acida  omnia  mineralia,  nec  non  Acetum 
faciliori  negotio  Zincum  qua  in  csetera  Metallic 
ca  Corpora  diffolvunt :  Si  cum  Oleo  vitriol! 
diftilletur  Sulphur  fublimatur,  Refiduum  Ar- 
fenicum  olet. 

6  Zincum  dum,  ab  Acido  vitriolico  aquofo, 
vel  ab  Acido  marino  concentrato,  diflblvitur, 
Aerem,  vel  vaporem  elafticum,  foetidum,  in- 
flammabilem  copiofe  emittit;  at  nihil  Sulphu- 
ris  praebet. 

7  Fondus  totum  Aeris  inflammabilis  qui, 
per  folutionem  Zinci  in  Acido  vitriolico  gene¬ 
rate  r,  aequale  circiter  deprehenditur  parti  vi- 
cefimae-quartae  ponderis  ipfms  Zinci. 

8  Denfitas  aeris  inflammabilis  fereeadem  eft: 
ex  qualicunque  metallo,  vel  qualicunque  Aci¬ 
do  fit  genitus. 

9  Aer  inflammabilis,  per  Solutionem  Zinci 
generatus,  levior  eft  aere  com  in  uni  (Thermo¬ 
metro  denotante  gradum  50  et  Barometro  30 
uncias)  in  proportions  circiter  1 1  :  1. 

10  Zincum 
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10  Zincum  in  Acido  vitriolico  folutum,  eva*> 
poratlone  concrefcit  in  Cryftallos,  quae  vocan- 
tur  Vitriohm  Album  vel  Goflarienfe .  ‘ 

11  Zincum  cum  omnibus  Metailicis  Sub- 
ftantiis  (Bifmutho  excepto)  fufione  uniri  potefh 
Paullb  difficilius  coit  cum  Ferro ;  faciiius  cum 
Cuproi  cum  reliquis  facillime. 

12  Zincum  ab  omnibus  Metailicis  Corpori- 
bus  diftinguitur;  et  ab  iis  depurgari  poteft:  eo 
quod  cum  Sulphure  aut  Hepate  Sulphuris  col- 
liquefaclum,  nullam  ab  iis  mutationem  patitur. 


C  A  P.  VII. 


De  Cobalto  et  ejus  Regulo. 


i  I  Cabal  turn  uftulatione  in  furno  reverbe^ 


kJ  rii  ab  arfenico  liberetur,  in  pulverem 
poftea  redigatur,  et  cum  duplo  vel  triplo  are-* 
me  aut  filicum  calcinatorum  et  contuforum 
mifceatur,  mixtura  aqua  irrorata  in  madam 
quad  lapideam  brevi  indurefcit,  et  Zaffera  vo- 


catur. 


2  Omnia  Acida  mineralia  Zafferae  venalis 
aliquid  diffolvunt;  acida  vitriol!  et  nitri  co- 
lorem  fulvum  aut  rofeum  ab  ea  extrahunt  qui 
calore  non  mutatur;  cum  ab  acido  marino  fadta 
eft  folutio  color  ejus  dum  frigida  manet,  eft: 


fulvus 
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fulvus  autintenfe  viridis  prout  acidum  eft  aqua 
dilutum  necne;  at  dum  calefcit  folutio  fulvus 
mutatur  in  viridem. 

3  ZafFera  in  acido  vitriolico  foluta,  forma 
pulveris  caerulei  praecipitatur  ab  alcali  fixo 
phlogifto  imbuto;  ft  uberior  alcali  copia  adhi- 
beatur  praecipitatum  fit  e  cseruleo  gryfeum  quod 
tamen  affufione  fpiritus  falis  colorem  caeruleum 
recuperat  prorfus  uti  evenire  folet  cum  caerule- 
um  Berolinenfe  a  folutione  vitrioli  viridis  deji- 
citur. 

4  Zaffera  in  acido  vitriolico  foluta  gallarum 
decodfo  affundendo  nigrefcit. 

5  Zaffera  ab  acido  quovis  prsecipitata,  cum 
oleo  aut  fevo  mifta  et  igne  leniter  calcinata  fit 
pulvis  niger  qui  magneti  obfequitur. 

6  Zaffera  igne  liquefcit  in  vitrum  caeruleum, 
quod  cum  in  pollinem  fubtiliflimum  reducitur 
vocatur  Smciltum  vel  Encaujium  caruleum. 

7  Si  Zaffera  aut  fmaltum  cum  fubftantia  in- 
flammabili  una  fundantur,  odor  arfenicalis 
fentitur,  et  fubftantia  metallica  in  fundum  prae- 
cipitatur  quae  dicitur  Regulus  Cobalti . 

8  Regulus  Cobalti  a  redudtione  Zaffera?  ab 
acidis  precipitate  vel  frnalti  proveniens  eft  fra- 
gilis  admodum  et  durus,  colons  gryfei,  texfu- 
rae  laevis  at  non  granulate;  a  magnete  promp- 
tiffime  atrahitur,  calcinatione  mutatur  in  pul- 

D  verem 
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verem  nigrum  qui  ab  igne  vehementiori  in  viU 
trum  caeruleum,  ferri  inftar,  liquefcit. 

9  In  Regulum  Cobalti,  acida  vitrioli  et  falis 
marini  vix  agunt;  folutio  in  acido  nitri  fa£ta 
eft  rubra,  in  aqua  regia  viridis. 

10  Regains  Cobalti  per  Alcali  fixum  com¬ 
mune  ab  aqua  regia  pracipitatur  in  pulverem 
rubefcentem,  per  Alcali  phlogifto  imbutum  in 
pulverem  aeruleum. 


C  A  P.  VIII. 

De  Nickel. 


i  \  T  ICKEL  eft  Semi-metallum  ex  gryfeo 
N  rubens,  ceteris  minus  fufile,  in  calcem 
viridem  mutabile,  quse  in  igne  etiajn  fortiffimo 
vix  liquefcet  in  vitrum. 

2  Si  Nickel  et  Bifmuthum  una  fundantur  et 
fub  fuiione  admifceantur.  Nickel  conjundtio- 
nem  cum  Bifmutho,  prorfus  aufugiens  Temper 
fupernatat,  et  Bifmuthum  in  imum  fubfidet. 

3  Acidum  vitriolicum  five  concentratum,  fit 
five  aqua  dilutum  Nickel  non  diflolvit:  Aci¬ 
dum  marinum  paullo  fegnius  in  illud  agit; 
Acidum  nitri  cum  fumorum  rubrorum  emula¬ 
tions  violenter  diffolvit,  folutio  viret,  et  ab  Al¬ 
cali  volatilis  affufione  fit  caerulea. 


4  Dum 
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4  Dam  Nickel  ab  acido  nitri  diffolvitur  floe- 
culi  gryfei  ab  eo  feparantur,  qui  in  igne  et  fui- 
phuris  et  arfenici  dant  indicia. 

5  Nickel  ab  acido  nitri  per  alcali  fixum  prae- 
cipitatur  in  pulverem  fubviridem. 

a——1  . . .  ■■■HTW— ■■■  .  . . Ul— ■WHUITjr. 


C  A  P.  IX. 

De  Piumbo  five  Saturno. 

i  T^Lumbum  eft  Metallum  imperfeftum, 

X  minus  quam  caetera  durum,  elafticum, 
tenax,  et  fonorumj  Stanno  minus  fufile:  ab 
actione  aeris  et  aquae  rubiginem  quandam  grv- 
feam  contrahit  at  difficilius  corroditur  quam 
Ferrum. 

2  Filum  Plumbi  cylindricum  cujus  diameter 
decimae  part*  unciae  aequalis  eft  fuftinere  poteft 
pondus  294  Librarum. 

3  Plumbum  in  igne  fluit  antequam  candefi* 
cit ;  au£lo  calore  efFumat  et  ebullit ;  fufum  in 
fuperficie  tegitur  pellicula  cinerea  verficolore; 
qua  femota  vel  cum  piumbo  mixta,  altera  enaf- 
citur 3  et  fic  tandem  tota  mafia  in  Calcem  con¬ 
vert!  poteft  quae  vocatur  Plumbum  uflum .  Hoc 
autem,  Piumbo  in  hunc  finem  adhibito,  le- 
vius  eft. 

4  Plumbum  uflum  ft  fubitam  ignis  violent! 

D  2  adlionem 
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afl'ionem  patiatur,  fit  Olei  inftar  fluidum,  et 
in  Scoriam  convertitur  vitrefcentem,  ex  fqua- 
rnofis  lamellis,  flavefcentibus  aut  rubefcenti- 
bus,  pro  diverfo  ignis  gradu,  conftantem  et 
Lithargyrus  vocatur.  Lithargyrus  seque  ac 
Plumbum  lift um  in  igne  mitiori  diutiiis  deten- 
tus3  flamma  fimul  in  fuperficiem  ejus  fuperne 
reverberata,  fit  primo  flavus,  delude  aureus  et 
Galileo  idiomate  a  Picloribus  dicitur  Mafjicot  * 
tandem  ruber,  et  vocatur  Minium . 

5  Mafficot  in  igne  calefa&us  fit  e  flavo  ru« 
ber,  frigefeens  iterum  fit  flavus. 

6  Plumbum  in  Minium  converfurn  licet 
multum  de  fubftantia  fua  Florum  forma  de-* 
perdat,  pondere  plufquam  decima  parte  auge- 
tur;  at  Minium  illud  nihilominus,  Redudtione 
faSld,  pondus  sequale  ponderi  Plumbi  ex  quo 
erat  confeclum  minime  prsebebit. 

7  Lithargyrus,  Mafficot,  Minium  aliaeve 
Plumbi  Calces  facile  liquefcunt  in  Vitrum  co¬ 
lons  aurei. 

8  Lithargyrus  vel  Vitrum  Plumbi  cum  lapi- 
dibus,  vel  terns  quibufeunque  refract ariis  fu- 
fus,  mirifice  earum  liquefaCtionem  promovet . 
et  Metallica  corpora  (Auro,  Platina  et  Argento 
exceptis)  in  Scoriam  vel  Vitrum  fecum  rapit ; 
et  hinc  commode  adhibetur  turn  ad  Vitra  con- 
ficienda  pellucidiflima,  turn  ad  Metalla  perfecta 
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a  Mineris  et  Metallicis  imperfedtis  purganda, 

9  Plumbum  ab  Acido  Nitri  aqua  diluto  co- 
piose  diflblvitur.  Solutio  evaporata  in  Cryftal- 
los  concrefcit,  albas,  pyramidales,  fapore  dulces, 
aufteras ;  quse  in  vafe  claufo  igni  expofitae  cre¬ 
pitant  at  non  inflammantun 

10  Plumbum  in  Acido  Nitri  folutum,  inde 
prsecipitatur  ab  Acidis  turn  Vitrioli  turn  Salis 
marini  quibus  fefe  conjunget;  cum  Acido  ma¬ 
rine  fic  conjun6lum  Plumbum  quod  corneum 
vocant,  cum  Acido  Vitrioli,  Vitriolum  Plumbi 
conftituit. 

11  Si  Plumbum  fit  cum  Acido  Vitriolico 
concoStum  aliquanta  ex  parte  diffolvitur  j  Dif- 
tillatione  in  vafis  claufis  inftituta,  totum  cor- 
roditur  in  madam  albam  aqua  ex  parte  folubi- 
lem;  vapor  Sulphureus,  qui  inflammationem 
nonnunquam  admittit,  fub  fine  exit  et  Sulphur 
fimui  fublimatur. 

12  Si  in  Plumbum  fufum  Acidum  Vitrioli- 
cum  infundatur,  Sulphur  communi  prorfus  fi¬ 
lmic  ftatim  fublimatur, 

13  Si  Plumbum  fit  cum  Acido  marino  coc- 
tum  exigua  ejus  pars  ab  Acido  diffolvitur.  So¬ 
lutio,  debita  fadta  evaporatione,  Cryftallos  fif¬ 
th,  albas,  pellucidas,  Nitro  hand  abfimiles ;  vel 
cum  adhuc  calida  fit  in  aquam  frigidam 
iiifufa,  prsecipitatum  praebet  eximie  album. 

14  Acetum 
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14  Acetum  longa  digeftione  parum  Plumbi 
diflolvit  s  at  in  vapores  refolutum  illud  rodit  in 
rubiginem  fquamofam,  friabilem,  infipidam,  in«? 
odoram,  quae  vocatur  Cerufa  alba . 

15  Cerufa  alba,  vel  Lithargyrus  vel  Mini¬ 
um  fi  cum  Aceto  coquatur  ab  eo  diffolvitur* 
Quselibet,  harum  folutionum  ufque  ad  Mellis 
fere  crafitiem  evaporata,  Salem  praebet  cryftal- 
linum,  dulcem,  ftipticum,  venenofum,  dictum 
Saccharum  Saturni .  Quod  diftillatione  fpiritum 
ardentem  praebet. 

16  Olea  Vegetabilium  five  Stlllatitia  five 
preffa  Plumbum  integrum  vel  Calces  ejus  quaff 
libet,  (copiofius  autem  Minium)  in  coctione 
diffolvunt.  Solutiones  ab  Aceto  poffunt  de- 
componi :  et  Olea  preffa  fic  a  Plumbo  liberata 
Spiritu  Vini  fiunt  folubilia. 

17  Alcalia  fixa  per  Calcem  vivam  acuata, 
parum  Plumbi  diffolvunt,  multum  rodunt. 

18  Si  Calx  quselibet  Plumbi  vel  Plumbum 
integrum  cum  Sulphure  liquefiat,  in  Mineram, 
igne  vix  fufibilem  at  naturali  Plumbi  Minerse 
fpecie  perfimilem  mutabitur.  Plumbum  cum 
Arfenico  fufum  in  Flores  partim  fublimatur, 
partim  in  Vitrum  hyacinthinum  mutatur. 

19  Plumbum  cum  omnibus  fubftantiis  Me- 
tallicis  (Ferro  excepto)  per  fufionem  com  miff 
ceri  potefh 


20  si 
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20  Si  Mixtura  Metallica  ex  Plumbo  et  Stan- 
no  confecta  fit  fufa  cum  ferro,  Stannum  (con- 
nubium  Plumbi  refpuens)  fefe  Ferro  adjunget. 

2 1  Si  Mixtura  Metallica  ex  Ferro  et  Cupro 
vel  ex  Ferro  et  Argento  conflata,  fit  fufa  cum 
Plumbo,  Cuprum  vel  Argentum  Ferrum  defe- 
ret,  et  cum  Plumbo  in  maffam  coibit. 

22  Si  Mixtura  Metallica  ex  Plumbo  et  Stan- 
no  confedla  fit  fufa  cum  mixtura  ex  Ferro  et 
Argento  conflata  Stannum  (Plumbum  defe¬ 
rens)  fefe  Ferro  adjunget;  et  Plumbum  fimul 
Argenti  connubium  petit,  et  mafias  (utcunque 
fub  fufione  agitantur)  diftindlas,  cum  frigef- 
cunt,  femper  exhibebunt. 

23  Plumbum  fcriptorium  five  Molibdaena, 
igne  violentifiimo  occlufo,  fere  nihil;  igne  a- 
perto  decimam  quartam  partem  ponderis  a- 
mittit.  Refiduum  ne  particulam  prsebet  Plum¬ 
bi  at  Ferri  Magneti  obedientis  multum. 

24  Plumbum  fcriptorium,  in  pollinem  com- 
minutum,  cum  Sulphure  liquato  intime  coit  et 
maffam  vix  a  vera  Minera  diftinguendam  con- 
ftituit;  niff  quod  in  flamma  candelas  accendi- 
tur  et  furnum  Sulphureum  exfpirat. 
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CAP.  X. 

De  Cupro  Jive  Verier e. 

i  fjU P RU M  eft  Metallum  imperfedtum ; 

Auro,  Argento,  Plumbo  et  Stanno  ma- 
gis  durum  et  elafticum,  at  in  igne  minus  fix- 
file;  Plumbo  et  Stanno  magis  ductile  et  fixum : 
et  omnium  maxirne  fonorum, 

2  Cuprum,  diu  candefcens,  tandem  fluit; 
fufum,  fit  humidi  admodum  impatiens ;  in  a- 
perto  igne  violentiori  fi  detineatur,  Pondus  ejus 
diminuitur.  Superficies  comburitur  et  in  Cro- 
cum  fubrubrum  convertitur,  qui  ab  igne  folari 
denfato  vitrum  fit  rubrum. 

3  Ea  eft  Cupri  tenacitas  ut  filum  cylindri- 
cum,  cujus  diameter  aequalis  eft  decimae  parti 
uncise  fuftineat  pondo  299  JL. 

4  Cuprum  ab  omnibus  Acidis,  turn  minera- 
libus  turn  vegetabilibus,  diftblvitur,  nec  non  ab 
Alcali  fixo  et  volatili,  a  Salibus  mediis,  Oleis 
expreffis  et  eflentialibus ;  ab  ipfis  Aere  et  Aqua 
eroditur  et  in  iEruginem  mutatur:  frictu  cale- 
factum,  odorem ;  manducatum,  faporem  nau- 
feam  moventem  pnebet. 

5  Cuprum  ab  Acido  Nitri  facillime  diflolvi- 
tur;  ab  Acido  marino  difficilius,  ab  Acido  vi- 

triolico 
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triolico  difficillime,  nifi  acidura  fit  concenlra- 
tum  et  ebulliens.  Haec  Solutio  cryftallos  dat3 
caeruleas3  figura  rhomboidales,  in  aere  non  deli- 
quefcentes,  quaeque  Vitriolum  conftituunt  quod 
a  Mercatoribus  Romanum  aut  Cyprium 3  vel  Cupe- 
rofum  cceruleum  vocatur. 

6  Ab  aquis  caementatoriis  ut  vocantur  vel, 
quod  eodem  redit,  a  vitrioio  caeruleo  In  aqua 
foluto  Cuprum  puriffimum  praecipitatur  addi- 

tione  ferri.  Solutio  virefcit,  acido  ferrum 

% 

fubeunte. 

7  Si  Cupri  lamellae  fint  a  [tern  atim  fixate 
cum  vinaceis  exficcatis  (quae  cum  vino  genero- 
fo  per  fermentationem  in  acetum  abeunte  ali¬ 
quot  dies  prius  fuerint  digeftae)  erodentur,  et 
fuperficies  fingularum  viridi-caerulea  quadam 
cooperietur  efflorefcentia,  quae  IRrugo  vel  Viri¬ 
de  Mris  nuncupatur. 

8  Cuprum  vel  Viride  A Erls  venale  (quod 
conftat  ex  Cupro  et  Acido  in  proportione  circi- 
ter  5  :  7.)  ab  aceto  ftillatitio  folutum,  dat  per 
infpiflationem  cryftallos  virides,  aere  ficco  in 
pulverem  fatifcentes,  quae  apud  Mercatores  im- 
proprie  dicuntur  Viride  Mr  is  dijiillatum . 

9  Viride  Airis  diftillatum,  dimidium  pene 
fui  ponderis,  Acidi  admodum  concentrati  dif- 
tillatione  praebet,  quod  Acetum  radicatum  vel 
Spiritus  Veneris  vocatur. 

E 


10  Spiritus 
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10  Spiritus  Veneris  eft  aliquantum  volatilis, 
odorem  exhalat  fuffocantem;  igne  Spiritus 
quemadmodum  Vini,  eft  inflammabilis ;  cryf- 
tallifationem  admittit ;  et  Mtherem  acetofum  dif- 
tiilatione  cum  Spiritu  Vini  exhibet. 

11  Refiduum  ex  Spiritu  Veneris  praparati- 
one  in  Cuprum  reducitur  per  fimplicem  cum 
Borace  fufionem. 

12  Si  Cupri  limatura  et  Sublimatum  Mer- 
curii  corrofivum  una  diftillentur,  Acidum  ma- 
rinum  Cuprum  invadens,  illud  in  madam  re- 
finae  citrinae  vel  rubrae  fimilem  mutabit. 

2  3  Cuprum  ab  Oleis  vel  Spiritu  Vini  folu- 
tum,  vel  in  integro  etiam  fuo  ftatu  igne  utcun- 
que  combuftum,  colorem  viridem  flammae  im- 
pertit. 

14  Cuprum  calcinatum,  praecipitatum,  ful- 
phuratuni,  qualicunque  demum  modo  para- 
tum,  vel  etiam  integrum  vitro  miftum  et  fine 
additione  fufum,  colore  viridi  vi-trum  imbuit. 

15  Si  Cuprum  fit  cum  Lapide  Calaminari 


aliave  Zinci  Minera,  debita  adhibita  encheirefi 
colliquefa&um,  pondere,  ad  tertiam  vel  majo- 
rem  ponderis  totius  partem3  augebitur.  Mix- 
tura  Metallica  flava  conflabitur,  quae  Auricbal - 
cum  vocatur. 

16  Aurichalcum  frigefcens  Cupri  malleabi- 
litatem  habeti  igne  calefadum  fit  fragile  1  fed 

levius. 
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levins,  durius,  fufiiius,  magis  fonorum,  fcorifi- 
cationi  in  igne  mitiori,  adlioiii  aeris  et  aquae 
ipfo  Cupro  minus  obnoxium  deprehenditur. 

17  Aurichalcum  in  igne  diutius  fufum  mu- 
tatur  in  Cuprum  5  quippe  Zincum  five  pars 
metallica  Lapidis  Calaminaris  comburendo  dif~ 
fipatur. 

1 8  Aurichalcum,  cum  Mercurio  trituratione 
amalgam  at  um,  mutatur  in  Zincum :  quippe 
Cuprum,  reftante  Zinco,  Mercurio  adjungitur. 

19  Cuprum,  cum  Zinco  liquatum  in  pro- 
portione  4  :  1.  vel  fecundum  alias  proportio- 
nes,  Mixturas  varias  Metallicas  conftituit,  co¬ 
lore  Auro  perquam  fimiles,  at  propter  Zinci 
impuritatem  plerumque  fragilesj  quae  vocan- 
tur  Metalla  Principis  Ruperti ,  Metalla  aurea  fo - 
phijlica ,  Metalla  Pombacina ,  &c. 

20  Cuprum  album  conficitur  ex  Cupro  colli- 
quefadto  cum  Arfenico  per  Nitrum  fixo.  Sae- 
pius  fufum  pondere  diminuitur  parte  circiter 
feptima,  in  Cuprum  rubrum  mutatur  et  fub 
fufione  odorem  efflat  arfenicalem. 

21  Si  Cuprum  et  Stannum,  quibus  pauxil- 
lum  Aurichalchi  aut  Bifmuthi  nonnunquam 
adjicitur,  per  fufionem  commifceantur,  Mix- 
turam  Metallicam  conftituent  fubflavam,  du- 
ram,  foftoram,  fragilem,  Aeris  et  Aquae  adtioni 
ipfo  Cupro  longe  difficilius  cedentem  3  quae  vo- 

g  2  catur 


I 
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catur  Metallum  tormentorum  belli  corum ,  Campa- 
narum ,  x£r  Caldarium ,  Bronze ,  &c.  pro  varia 
proportione  quibus  Cuprum  et  Stannum  una 
liquantur. 

22  Si  aequales  magnitudines  Capri  et  StannI 
una  fundantur,  Mixtura  ex  his  conflata  minor 
erit,  parte  plufquam  quarta,  quam  cuprum  et 
ftannum  fimul  fumpta  5  pondus  tamen  baud 
mutabitur  et  gravitas  fpecifica  fiet  ipfa  Cupri 
gravitate  fpecifica  major. 


CAR  XL 

De  Ferro  Jive  Marie . 

1  pERRV M  eft  Metallum  imperfeftifli- 
mum  ;  aeri  et  aquas  expofitum,  omnium 
faciilime  rubigine  exeditur;  caeteris,  (Platina 
excepta)  minus  fufile,  et  (excepto  Cupro)  ma¬ 
ms  fonorum;  duritie  et  elafticitate  omnia  ex- 

.  ~b 

faperats  et  unicum  eft  quod  a  Magnete  atra- 

hitur. 

2  Ferii  Filum  cylindricum,  cujus  Diameter 
decimae  parti  Unciae  equalis  eft,  fuftinere  poteft 
pondus  450  Libramm.  Hinc  Ferrum  videtur 
omnium  Metallorum  efle  tenaciffimum.  Nam 
tenacitas  non  videtur  efle  menfuranda  ponde- 
ribus  quibus  difrumpantur  fila  metallica  ea- 

rumdem 
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nimdem  Biametrorum,  ut  aftolet,  fed  quibus 
cohsefio  datarum  Quantitatum  material  fupera- 
tur;  vel  ponderibus,  quibus  fila,  cujus  Diame- 
tri  funt  in  reciproca  fubduplicata  ratione  gra- 
vitatum  fpecificarum,  difrumpuntur. 

3  Ferrum,  violeritiori  motu  attritum,  can- 
defcit;  igni  fortiori  expofitum,  in  fuperficie 
quodammodo  vitrefcit;  ad  fufionem  accedens 
fcintillat,  fumum  vel  flam  mam  quafi  Sulphu- 
ream  emittit,  et  in  calcem  mutatur:  at  in 
claufo  vafe  Calcinationem  non  patitur. 

4  Si  Ferrum  excandefcens  follium  continuo 
flatu  urgeatur,  Calor  ejus  augebitur  et  li- 
quefcet. 

5  Ferrum  ab  Acido  vitriolico  aquofo  facilli- 
me  diffolvitur.  Solutio  haec  evaporata  Salem 
prsebet,  viridem,  rhomboidalem,  qui  vocatur 
Sal  MartiSy  vitriolum  vel  Cuperofum  viride . 

6  Ferrum  duriffimum,  fub  aqua  vitriolica 
per  plures  Annos  fubmerfum,  fit,  ut  dicitur, 
mollitie  et  Colore  Molibdense  perfimile. 

7  Acidum  nitrofum  agit  violenter  in  Fer¬ 
rum;  marinum  paullo  fegnius  ;  utrumquecum 
eo  Salem  deliquefcentem  efficit;  qui,  cum 
Acidum  marinum  adhibetur,  in  Spiritu  Vini 
eft  maxima  ex  parte  folubilis. 

8  Acida  omnia  Vegetabilia,  turn  nativa  turn 
fermentatione  generata5  nec  non  Sal  Ammoni- 

acus* 
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acus,  Sales  Alcalini,  Aqua,  et  Aer,  agunt  in 
Ferrum  et  varia  inde  Pharmaceuticis  fuppedi- 
tantur  medicamenta.  Horum  praecipua  font 
i°  Croci  mart  idles  vel  Calces  Ferri ,  colore  rubro 
aut  flavefcente  tin&ae,  five  parantur  Calcina- 
tione,  Praecipitatione,  vel  flmplici  Actione 
Aquae,  vel  Aquae  et  Aeris  conjunfta.  2°  Tinc- 
turce  martiales ,  vel  Ferrum  variis  modis  in  Spi- 
ritu  Yini  folutum.  30  Flores  martiales ,  vel  Fer¬ 
rum  cum  Sale  Ammoniaco  fublimatum. 
40  Lixivium  Martis ,  vel  Refiduum  a  Sublima- 
tione  Ferri  cum  Sale  Ammoniaco  quod  in  li- 
quorem  deliquio  redaftum  eft,  50  Vinum  Cha~ 
lybeatum ,  vel  Ferrum  in  vino  Rhenano  digeftx- 
one  folutum,  6°  Rotuli  martiales ,  et  Tartarus 
Chalybeatus ,  vel  Ferrum  cum  Tartaro  conjunc- 
tum,  &c. 

9  Limatura  ferri  aqua  madefadta  faepius  et 
exficcata,  in  Rubiginem  tota  convertitur,  pon- 
dere  augetur,  et  Salem  volatilem3  ut  dicitur,  dif- 
tillatione  exhibet. 

10  Cum  Ferrum  in  Acido  vitriolico  vel  ma- 
rino  diffolvitur,  vapor  elafticus,  fcetens,  ful- 
phureus  generaturj  qui  admotione  Candelae 
inflam  m  at  ur. 

1 1  Si  partes  aequales  Scobis  ferreae  et  Sul¬ 
phur  is  vulgaris  in  mortario  triturentur,  et  in 
paftam  aqua  formentur,  Mixtura,  paucis  elap- 

fis 
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fis  lions,  Incalefcit,  turgefcit,  vaporem  fulphu- 
ream  expirat,  et  li  quantitas  lit  fatis  magna, 
flammam  fponte  concipit. 

12  Ferrum  candens  cum  Sulphure  facillime 
coit,  et  ab  eo  reducitur  in  Speciem  Minerae 
aere  efflorefcentis,  Pyritae  martiali  efflorefcenti 
perfimilis. 

13  Ferrum,  uberiori  Phlogifto  imbutum, 
mutatur  in  Chalybem. 

14  Chalybs,  Phlogifto  fuperabundanti  pri~ 
vatus,  mutatur  in  ferrum.  Quser  ?  Utrum  Phlo- 
gifton  fit  unicum  Principium,  ex  cujus  majore 
vel  minore  copia  pendet  inter  Ferrum  et  Cha¬ 
lybem  difcrimen  ? 

15  Chalybs,  igne  calefa£tii$  et  aqua  frigida 
fubito  immerfus,  fit  durus  admodum  et  fragi- 
lis;  et  fic  a  ferro  diftinguitur,  seque  ac  majori 
fua  gravitate  fpecifica,  fufilitate  in  igne  facili- 
ore,  elafticitate  majori,  Colore  magis  nigricante, 
et  textura  magis  compafta,  quae  ex  granis  exi- 
guis,  diverfarum  in  diverfis  Generibus  magni- 
tudinum  conftat. 

16  Chalybs  expolitus,  per  diverfam  ignis  ac¬ 
tionem,  diverfos  exhibet  Colores.  Prime  flavef- 
cit,  deinde  flavet,  rubefcit,  purpurafcit,  livefcit, 
nigrefcit,  tandem  auclo  adhuc  igne  candefcit. 

1 7  Chalybs,  igne  candefactus,  et  immerfio- 
ne  in  aquam  induratus,  duritiem  fuam  grada- 

tim 
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tim  amittit  dum  colores  diverfos  praedictos  fuf- 
cipit;  et  ex  hac  colons  mutatione  de  duritie 
inftrumentorum  quse  fingulis  operibus  conve- 
niat  judicium  ferunt  opifices. 

1 8  Ferrum  in  Acidis  folutum  adfufione  de- 
co6li  Gallarum  (fi  folutio  faturetur)  nigrefcit5 
et  lente  in  fun  dum  fubfidet,  fpecie  nigri  pul- 
veris;  qui  ab  acido  maxima  ex  parte  iterum 
diffolvi  poteft. 

19  Ferrum  in  Acido  vitriolico  folutum,  in- 
de  praecipitari  poteft  Alcali  fixo  quod  phlo- 
gifto  qualicumque  faturetur  idque  fub  forma 
pulveris  cserulei ;  qui  a  pidtoribus  nuncupatur 

Cceruleum  Bcerolinenfe . 

20  In  Caeruleum  Baerolinenfe  Acida  non 
agunt:  Alcalia  fixa  materiam  colorantem  ab 
eo  extrahunt,  et  ea  faturari  pofiint. 

2 1  Alcalia  fixa,  cum  Materia  colorante  Cae- 
rulei  Baerolinenfis  faturata,  cum  Acidis  non 
effervefcunt ;  colorem  Caeruleum  Vegetabili- 
11  m  non  viridefcunt ;  et  Ferrum,  in  Acido 
quocunque  folutum,  fub  caeruleo  colore  pre¬ 
cipitant. 

22  In  omni  fere  Arena,  in  Argillis  colo- 
ratis,  in  Lapide  Lazuli,  in  plerifque  lapidibus 
pretiofis,  in  cundtorum  fere  Vegetabilium  ci~ 
neribus,  in  Craflamento  farsguinis,  in  Urina, 
et  in  carne  Animalium,  in  cineres  redadtis, 

vel 
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vel  ctiam  leni  calore  exficcatis,  particulae  pin- 
rimae  reperiuntur  quae  a  Magnete  attrahuntur. 

23  In  Offibus  Animalium,  in  pinguedine, 
et  parte  fanguinis  ferosa,  calcinatis,  vel  nullae 
vel  perpaucae  deprehenduntur  particulae  Mag- 
neti  obfequentes. 

24  Particulae  quae  Magnetis  Vim  patiuntur 
plures  reperiuntur  in  fanguine  Hominum  et 
Quadrupedum,  quam  in  Sanguine  Pifcium;  et 
plures  in  Sanguine  Pifcium  quam  Volatilium  ; 
et,  in  genere,  quo  uberior  fit  Globulorum  ru- 
brorum  in  fanguine  innatantium  copia,  eo. 
major  deprehenditur  quantitas  particularum*. 
Magnetis  actioni  obedientium. 

25  Particulae,  a  cineribus  magnete  fepara- 
tae,  Acidis  diffolvi  nequeunt. 

26  Ferrum,  cum  PI  umbo  fufum,  omne 
cum  eo  refpuit  confortium,  et  ei  perpetuo 
fupernatat:  at  aliis  IVletallicis  Subftantiis  (zin- 
co  forfan,  quod  calorem  debitum  fuftinere 
nequeat,  excepto)  facile  per  fufionem  coit, 
et  Mixturas  varias  Metallicas  conftituit :  Has 
autem,  fi  ejus  cum  Regulo  Antimonii  (ob  Sul¬ 
phur  forfan,  quo  Regulus  inquinatur)  mixta- 
ram  excipias,  Magnetis  attraclionem  patiun¬ 
tur. 

27  Ferrum  cum  Mercurio  vix  amalgamari 
poteft,  at  fub  eo  nihilominus  per  aliquot  Dies 

F  fubmerfuni* 
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fubmerfum,  vel  vapori  Mercuriali  expofittrm 
fit,  ut  dicitur,  fragile  et  friabile. 

28  Ferrum  materia  vitrefcente  per  fufionem 
mixtum,  minore  ignis  gradu  viridem,  majore 
cseruleum  ei  Temper  impertit  colorem. 


CAP.  XII. 


De  St  anno  Jive  Jove. 


1  T  ANNUM  eft  metallum  imperfect 


turn,  prae  caeteris  metallis  levius  et  in 
igne  fufilius  >  at  Plumbo  excepto,  minima  du- 
ritie,  tenacitate,  elafticitate,  fono  gaudens  * 
Stridor  quidam  inter  plicandum,  ei,  Zincum 
fi  excipias,  eft  proprius  ;  aeris  et  aquae  adlioni 
parum  profefto  cedit* 

2  Stanni  filum  cylindricum  cujus  diameter 
decimae  parti  unciae  aequalis  eft  fuftinere  poteft 
pondus  49  Librarurm 

3  Stannum  ufque  fere  ad  fufionem  calefao 
turn,  vel  poft  fufionem  frigefcens  et  in  folidum 
tantum  non  condenfatum,  fit  rigidum  admo- 
dum  et  fragile,  et  ft  motu  velociori  in  eo  ftatu 
conquafletur  in  granula  minuta,  porofa  erit 
divulfum.  Plumbum  et  Aurichalchiiim  fi  mi¬ 
le  m  fubeant  comminutionem,  at  Aunirn  et 
Argentum  quae  fufioni  proxima  fiunt  tenacio- 
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ra,  Granulationem  ea  methodo  non  admittunt* 

4  Stannum  fufum  odorem  exfpirat  arfenica- 
lem,  fcintillas  emittit,  et  in  calcem  albefcen- 
tem,  difficillime  reducendam,  et  in  foco  eti- 
am  fpeculi  uftorii  vix  vitrificandam,  cito  cal* 
cinatur. 

5  Stannum  in  igne  fortiffimo  diutius  deten* 
turn  dicitur  partim  in  flores  fublimari,  partim 
in  calcem  rubefcentem  redigi,  partim  in  vitrum 
pellucidum  coloris  rubei  mutari. 

6  Stannum  et  Plumbum  una  fufa  turgef* 
cunt,  et  lucida  quali  combuftione  citius  in  ci~ 
iieres  exuruntur,  quam  lingula  feorfim  cab* 
cinata, 

7  Si  Calces  ftanni  et  plumbi  cum  lilice  cal- 
cinato  vel  vitro  pellucidilTimo  contufo  et  fale 
alcalino  fixo  limul  fundantur,  maffam  vitref- 
centem  ladleam  in  arte  fiftili  et  encauftica 
utiliffimam  conftituent;  cui  fi  calces  aliorum 
metallorum  conjungantur,  encaufta  varia  di* 
verfimode  colorata  conficientur. 

8  Si  ftannum  cum  Acido  vitriolico  concen- 
trato  ufque  ad  liccitatem  in  valis  claufis  diftil- 
letur,  multum  exibit  vaporis  fulphurei  qui 
inflammationem  nonnunquam  admittit,  et 
fulphur  fimul  in  collo  retortae  fublimatum  im* 
venietur.  Quod  li  acidum  fit  aqua  dilutum 
yapor  eft  Temper  fere  inflammabilis,  et  fulphur 

F  2  precedent© 
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pnecedente  ut  videtur,  minus  flavum  et  in 
minori  copia  generatur. 

9  Stannum  in  acido  vitriolico  aquofo  co- 
pi  ofc  diffolvitur$  folutio,  debita  fa£la  evapo¬ 
ration  cryftallos  praebet  albas,  tenues  lanu- 
gini  fimiles  quas  Vitriolum  Jovis  nominare  li- 
ceat. 

10  Stannum  ab  acido  marino  caiefaflo  et 
concentrate  promptius  diflolvitur,  et  vapor  in- 
de  inflam mabilis  fulphur  et  Arfenicum  redo- 
lens  producitur,  cujus  pondus  aequale  circiter 
deprehenditur  parti  quadragefimse  quarts  pon 
deris  Stanni  folutb 

« 

1 1  Si  Stannum  cum  Sublimato  mercurii  cor*» 
rofivo  diftilletur,  primo  in  excipulum  cadent 
guttulse  quaedam  acidi  marini,  deinde  prodi¬ 
bit  liquor  eximie  fumans,  qui  Liquor  fumans 
Libavii  dicitur,  (in  aethere  marino  conficiendo 
utiliffimus)  tandem  in  collum  retortae  ftannum 
cum  acido  marino  conjundlum  fub  forma  fo- 
lida  elevabitur. 

12  Stannum  ab  acido  nitri  promptiflime  dif¬ 
folvitur,  vel  potius  ni  caute  inftituatur  folutio 
in  ealeem  corroditur:  Ab  aqua  regia  folutio 
ejus  facillime  abfolvitur;  haec  folutio  eft  colo¬ 
ns  et  fpiflitudinis  variae,  hand  raro  in  folidum, 
juris  inftar  gelati,  concrefcit. 

13  Stannum  in  aqua  regia  folutum,  fub  lem 

evaporation© 
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evaporatione  arfenici  plerumque  cryftallos  ex- 
hibet :  quod  ab  imperfedta  miners  calcinatione 
provenire  cenfendum  eft,  cum  datur  ftannum 
ab  omni  arfenico  immune. 

14  Stannum  in  acido  nitri  vel  in  aqua  regia 
folutum,  et  cum  purpurafcentibus  deco&ioni- 
bus  Ligni  Brafiliani,  Cochinellae,  &c.  mixtum, 
colores  earum  in  ufus  tincliles  eximie  exaltat. 

15  Si  Stannum,  argentum  vivum,  fulphur, 
et  fal  ammoniacus  accurate  adrnifceantur,  ac 
in  ignt  forti  fublimentur,  fuperiora  vaforum 
petet  quaedam  Cinnabaris,  in  imo  remanebit 
mafia  levis,  friabilis,  colons  aurei,  quae  voca- 
tur  Aurum  Mufivum  vel  Mujicum ,  quod  phlo- 
gifti  additions  in  ftannum  reducatur. 

16  Stannum  in  Aceto,  vino  Rhenano,  et 
fuccis  nativis  acidis  vegetabilium  difiblvi  poteft. 

17  Stannum  cum  omnibus  metallicis  corpo- 
ribus  facillime  fufione  commifceri  poteft ;  fra- 
gilia  (ob  arfenicum  forfan  quo  inquinatur)  red- 
dit,  et  difficillime  ab  iis  feparatur. 

17  Stannum  cum  pi  umbo  colliquatum  fit 
rigidius  5  fufumcum  Bifmutho,  Zinco,  Regulo 
Antimonii,  &c,  fit  magis  durum,  album,  et 
fonorum. 

1 8  Stannum  foliatum  cum  mercurio  facilli- 

i  .  $  j 

me  in  Amalgama  coit,  quo  fuperficies  pofterio- 
fcs  fpeculorum  planorum  obduci  folent. 

19  Si 
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19  Si  Stannum,  Plumbum,  et  Bifmuthum 
una  fundantur,  et  cum  Mercurio  commifce^n- 
tur,  Amalgama  conftituent  ad  fuperficies  con* 
cavas  obtegendas  apprime  idoneum; 

20  Stannum  fufum  cupri  et  ferri  non  tan- 
tum  fuperficiei  adhserefcit,  fed  in  intimiora  pe- 
netrat,  ut  videre  licet  in  ferreis  inftrumentis 
quibus  opifices  utuntur  ad  laminas  ferreas  (tan- 
no  illinendas. 


. . ■'  r  . .  ■  ibi  i  iKinr^ 

*  ►  ,  *  «  * 

CAP.  XIIL 

De  Argento  Jive  Lund \ 

i  jJRgentam  eft  Metallum  perfeclum ;  duc«? 

tilitate  et  fixitate  Auro  proximum ;  fluit 
cum  primum  candefcit,  et  paullo  facilius  quam 
Ferrum,  Cuprum  et  Aurum:  Aurum,  Plum« 
bum  et  Stannum  duritie  et  elafticitate  fuperat ; 
omnibus  Metallis,  (Cupro  excepto)  magis  fo- 
norum  eft;  actions  aeris  et  aquae  prorfus  im- 
mutabile,  at  a  Sulphureorum  halitu  infufcatur, 
2  Argentum,  ut  ait  Kunckelius,  igni  vehe- 
mentiffimo  furni  vitriarii  per  menfem  expofi- 
turn,  64s  circiter  ponderis  parte  diminutum 
deprehendebatur ;  fpatio  duorum  menfium,  ut 
ait  Gaftus  Clavius,  decrementum  ponderis  in 
modern  igne  patiebatur  equate  parti  duodecimo 

ponderis 
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ponderis  totius  5  ut  ait  Hombergiiis,  vitro  ufto- 
rio  expofitum  in  fumum  abiit,  fed  in  Vitrum 
non  fuit  converfum. — Annon  ponderum  de- 
crementa  ignobili  alicui  Metallo  quod  cum  Ar- 
gento  mifceatur,  potius  quam  defedtui  fixitatis 
in  Argento  ipfo,  attribui  debeant? — Annon 
fumus,  quem  obfervavit  Hombergius,  ipfi  Ar¬ 
gento  in  Auras  abto,  potius  quatn  Argento  in 
partes  diflimiles  refoluto,  referendus  eft? 

3  Ea  eft  Argenti  tenacitas ,  ut  filum  Cylindri- 
cum,  cujus  Diameter  sequalis  eft  decimae  parti 
Unciae,  fuftinere  poteft,  pondus  270  Librarum. 

4  Argentum  non  folvitur  in  Acido  Salis  mi- 
rini,  via  humida,  nec  in  Aqua  regia;  difficilli- 
me  quidem  in  Oleo  Vitrioli,  etiam  ebulliente; 
promptiffime  verb  in  Acido  Nitri  folvitur.  So- 
lutio  in  Acido  Nitri  fabta,  ft  depuratum  fit  Ar¬ 
gentum,  eft  pellucida,  excolor,  amara,  cauftica* 

5  Solutio  Argenti,  in  Acido  Nitri  facta,  Ca- 
pillos,  Cutem,  Offa,  caeteraque  Animalium  foil— 
da,  nec  non  Achatern,  Jafpidem,  plurefque  a- 
lios  lapides  fufco  vel  nigro  colore  tingit :  eva¬ 
poration  in  Cryftallos  concrefcit  albas,  quoe 
in  igne  fufae  colorem  induunt  nigrum  et  maf- 
fam  caufticam  conftituunt  quae  vulgb  dicitur, 
Luna  caufiica  vel  Lapis  inf  emails ;  quae  vi  ml- 
ftori,  aut  majori,  cauftica  pollet,  prout  Solutio 
eft  penitus,  vel  ex  parte,  faturata. 

.  6  Argentum, 
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6  Argentum,  ex  folutione  fua  in  Acido  Ni~ 
tri  prsecipitatum,  fit  folubile,  per  Acidum  ve¬ 
getable,  vel  nativum,  vel  ex  fermentatione  ge- 
neratum :  per  Alcali  volatile  et  Alcali  fixum, 
quod  conficitur  calcinando  Sale  alcalino  fixo, 
cum  fanguine  bovino :  fed  nec  per  Alcali  fix- 
urn  commune,  vel  caufticum,  vel  Calcinatione 
cum  Carbone  vegetabili  paratum,  nec  per  Ni- 
trum  fixum  detonatione  cum  carbone  vegeta¬ 
bili  aut  animalL  Hoc  autem  defeftui  falls  al- 
calini  volatilis  quo  alcali  fixum  fanguine  bovi¬ 
no  calcinatuin  imbuitur,  attribui  forfan  poteft. 

7  Si  in  Solutionem  Argenti  Acido  Nitri 
fadtam,  infundatur  Acidum  Vitrioli,  vel  Sa- 
lis  marini,  vel  Solutio  cujuflibet  Salis,  hoc  vel 
iliud  Acidum  continentis.  Argentum  defer/t 
Acidum  Nitri,  et  cum  Acido  vitrioli  vel  Salis 
marini  conjunctum,  Coaguli  inftar  albi,  in 
fundum  fubfidet. 

8  Argentum,  cum  Acido  marino  conjunc¬ 
tum  et  igne  fufum,  fit  Corpus  admodum  vola¬ 
tile  ^  ex  parte  pellucidum  et  quafi  corneum;  et 
exinde  Luna  cornea  appellatur:  quae  in  aqua 
vix  folvitur,  et  quinta  circiter  parte,  accretions 
Acidi,  Argento  foluto  ponderofior  eft. 

9  Si  Argentum  fit  cum  Acido  vitriolico  uf- 
que  ad  ficcitatem  diftillatum,  vapor  prodit  ful- 
phureus,  at  nihil  fulphuris  fublimari  obferva- 

tur  y 
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tur ;  ipfum  Argentum  in  maffam  duram  flavef- 
centem,  aqua  maxima  ex  parte  folubilem,  et 
Cryftallifationis  capacem  convertitur. 

10  Si  in  Argentum  fufum  Acidum  vitrioli- 
cum  infundatur,  vapor  prodit  eximie  fulphu- 
reus;  at  Sulphur  non  feparatur. 

1 1  Argentum  ab  omnibus  Metallicis  Sub- 
ftantiis  (Auro  et  Platina,  et  perparva  forfan 
Cupri  Quantitate  exceptis)  Cupellatione  iibera- 
tur.  In  Acido  Nitri  folutum,  et  inde  ab  Acido 
marino  praxipitatum,  fit  reduftione  fa6la,  ab 
omni  Corpore  heterogeneo  immune  et  purifTi- 
mum  habetun 

1 2  Argentum,  cum  Sulphure  fufum,  in  Maf¬ 
fam  fragilem  convertitur;  colore  et  mollitie 
plumbi  fimilem.  Hac  fufione  minima  pars 
Auri  a  Mafia  qualibet  Argenti  feparari  potefh 

13  Argentum,  cum  Cupro  Colliquifaftione 
conjun&um,  fit  magis  durum  et  fonorum. 
Quod  .fi  cum  Stanno  vel  Regulo  Antimonii 
conjungatur,  pene  oninem  fuam  Malleabilita- 
tem  perdit. 

14  Argentum  purum  ponitur  aequale  duo- 
decim  denariis.  Si  ejus  pars  duodecima  fit  Cu¬ 
prum,  vel  aliud  imperfedtum  metallum,  dici- 
tur  conftare  ex  undecim  denariis;  quale  eft 
Argentum  ex  quo  Ludovici  cuduntur.  Argen¬ 
tum  Anglice  didlum  Sterling  conftat  ex  unde- 

G  cim 
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cim  denariis,  una  cum  decima  denarii  parte; 
five  Cuprum  eft  ad  Argentum  ut  3  :  37,  in 
Moneta  noftra. 

1 5  Argentum  vel  fulphuratum,  vel  praecipi- 
tatum  vel  integrum,  cum  Vitro  cryftallino  fu- 
fione  intime  mixtum,  vel  Caementatione  ut-* 
cunque  conjun&um,  colorem  flavum  ei  Tem¬ 
per  impertit* 


CAP.  XIV. 

De  Anro  Jive  Sole . 

1  A  URUM  eft  Metallum  perfedliffimum, 
jljL  coloris  inter  fulvum  et  fubflavum  va- 
rii ;  caeteris  metallis,  plumbo  et  ftanno  exceptis 
minus  elafticum,  durum,  et  fonorum;  plum¬ 
bo,  ftanno,  et  argento  minus  fufile;  fixitate, 
pondere,  et  dudtili  extenfione  omnia  exfupe- 
rans ;  aftione  aeris  et  aquae  immutabile. 

2  Aurum  in  igne  vehementiffimo  furni  vi- 
triarii  per  plures  hebdomadas  liquefactum, 
nullam  aut  calcinationem  aut  partium  diflipa- 
tionem  patitur :  ab  igne  folari  condenfato,  in 
auras  diffipatur,  at  nec  in  vitrum  violacei  colo¬ 
ris  nec  in  partes  diflimiles,  ab  1II0  etiam  ignis 
gradu,  converti  videtur. 

3  Aurum  in  igne  candefcens  funditur,  fu- 

fum 
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fum  colorem  caeruleo-viridem  induit,  caeteris 
metallis  mole  magis  augeri  videtur;  non  fatis 
fufum  vel  fubito  nimis  refrigeratum,  fit  malleo 
paullo  intradlabilius,  at  a  carbonum  vaporibus 
fragile  non  redditur. 

4  Auri  filum  cylindricum  cujus  diameter  de¬ 
cimal  parti  unciae  aequalis  eft  fuftinere  poteft 
pondo  500. 

5  Aurum  cum  Borace  fufum,  fit  folito  pallidi- 
us,  refufum  cum  nitro  colorem  fuum  recuperat. 

6  Pofito  quod  gravitas  fpecifica  aquas  diftil- 
latae  et  ad  gradum  53™  Therm.  Fahrenh  cale- 
fa£lae  fit  i,ooo,  gravitas  fpecifica  auri  purgatif- 
fimi  haberi  poteft  19,376. 

7  Auri  reliquorumque  metallorum  etiam  pu- 
riflimorum  gravitates  fpecificae  intra  certos  li« 
mites  variae  erunt,  propter  et  diverfam  gravita-* 
tern  abfolutam,  et  diverfam  expanfionem  aquae, 
qua  in  diverfis  locis  et  diversa  caeli  temperie 
ponderantur. 

8  Aurum  cum  omnibus  fubftantiis  metallic 
cis  per  fufionem  commifceatur. 

9  Mixtura  auri  et  ferri  in  minori  fluit  ignis 
gradu,  quam  ferrum  ipfum,  et  inde  fit  idonea 
ad  ferri  fracluras  ferruminandas. 

10  Mixtura  auri  et  cupri  fufilior  eft  quam 
aut  aurum  aut  cuprum,  et  inde  utrique  fit 
idoneum  ferrumen. 


g  2 
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1 1  Aurum  cum  Subftantia  quacunque  Me- 
tallica  colliquatum  fit  minus  dudtile  3  ab  Argen- 
to  et  Cupro  malleabilitas  ejus  minime  diminui- 
tur,  maxime  autem  vel  potius  aufertur  perpar- 
vis  quantitatibus  Plumbi  aut  Stanni,  vel  etiam 
fi  vaporibus  folum,  quos  fufa  emittunt,  bilance 
non  dignofcendis  fit  expofitum. 

12  Aurum  utmoneta  fiat,  atque  ut  aliis  ufi- 
bus  Oeconomicis  inferviat,  durius  reddi  folet 
mixtura  parvarum  quantitatum  aliorum  me- 
tailorum  Argenti  prsecipue  et  Cupri,  vel  ambo- 
rum  conjundtim. 

1 3  Mafia  qucdibet  auri  in  partes  viginti  qua- 
tuor,  quas  Ceratia  vocant,  dividi  Temper  conci- 
pitur;  et  dicitur  Aurum  obryzum;  Aurum  ca- 
raticum  tria  et  vicenarium,  ut  Aurum  Ducato- 
rum;  Aurum  caraticum  duo  et  vicenarium,  ut 
Aurum  in  Anglia  dictum  Standard ,  et  fic  dein- 
ceps,  prout  Aurum  fit  ab  ornni  mixtura  hete- 
rogenea  illibatum,  vel  una,  duabus,  et  fic  dein- 
ceps  partibus  vigefimis  quartis  alterius  alien] us 
metalli  inquinatum. 

14  Aurum,  in  integro  fuo  et  naturali  ftatu> 
hucufque  folubile  non  deprehenditur  ab  ullo 
acido  fimplici,  fulphure,  alcali  fixo  vel  volatili : 
fed  ab  aqua  regia,  et  hepate  fulphuris  difiolvi 
poteft. 

15  Aurum  cum  Argento  colliquatum,  ab 

acido 
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&eido  marine,  debita  fi  adhibeatur  Encheirefis, 
diffolvi  dicitur. 

1 6  Aurum  in  aqua  regia  folutum,  et  ex  in- 
de  per  Alcali  fixum  praecipitatum,  ab  omnibus 
acidis  turn  mineralibus  turn  vegetabilibus  dif¬ 
folvi  poteft,  nec  non  a  fale  Alcalino  volatili, 
et  fixo,  qui  conficitur  methodo  in  propofiti- 
one  6a  de  Argento  explicata. 

1 7  Aurum  ab  aqua  regia  per  Alcali  fixum 
aut  volatile  deje&um,  et  leni  calore  ficcatum, 
vocatur  Aurum  fulminant ,  eo  quod  five  ab  igne 
five  affridhi  incalefcat,  cum  magno  fragorem 
in  auras  diffipatur  :  Hanc  autem  fulminandi 
vim,  nifi  Alcali  volatile  vel  in  confedlione 
aquae  regiae  vel  in  praecipitatione  adhibeatur, 
non  acquirit. 

1 8  Pondus  Auri  fulminantis  majus  eft  pon- 
dere  auri  foluti,  parte  circiter  quarta. 

19  Aurum  fulminans  cum  difplodatur,  ca¬ 
vitates  imprimit  I  am  inis  metallicis  non  nimi- 
um  crafiis  quibus  imponitur,  vel  quibus  fuper- 
ne  premitur,  et  non  deorfum  tantum  fed  qua- 
quaverfum  vires  fuas  exerit. 

20  Vis  Elaftica  Auri  fulminantis,  dicitur 
effe  ad  vim  elafticam  pulveris  pyrii  ut  64  :  1. 

21  Aurum  fulminans  in  Sphaera  ferrea  ex¬ 
act  i  ill  me  obturata  inclufum,  ac  igni  expofi- 
tum  non  difplodituiq  in  fimili  cafu  pulveris 

ppi 
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pyrii  facia  eft  explofio,  et  fphaera  fimul  dif- 
rupta  invenitur. 

22  Aurum  fulminans  aqua  fepius  lavatum, 
cum  oleo  vitrioli  tritum,  cum  fulphure  fufum, 
vel  ab  alcali  fixo  lixatum  vim  fuam  fulminan- 
tem  amittit. 

23  Aurum  nec  per  calcinationem  cum  vel 
fine  additione,  nec  per  folutionem  in  aqua  re¬ 
gia,  nec  per  fublimationem,  nec  per  explofio- 
nem,  nec  per  ullam  aliam  methodum  hucuf- 
que  repertam,  in  partes  diffimiles  refolvatur. 

24  Aurum  in  aqua  regia  folutum  cutem  et 
plures  fubftantias  animales  ac  vegetabiles  ru- 
bro  vel  purpureo  colore  tingit,  debita  facta 
evaporatione  in  cryftallos  concrefcit  rubras,  et 
quacunque  methodo,  metallico  fuo  afpedtu  fit 
privatum,  et  ad  pulveris  fpeciem  redadlum, 
colore m  magis  minufve  rubicundum  plerum- 
que  adipifcitur* 

25  Aurum,  metallorum  denfiflimum,  cum 
vitro  puro  cryftallino  colliquifaclione  confu- 
fum,  vitri  denfitatem  adaugendo,  aptum  illud 
reddit  ad  refleftendos  radios  minime  refrangi^ 
biles,  et  femper  vitrum  praebet  rubro  colore 
pellucidum* 

26  Aurum  a  menftruo  fuo  extrahit ur  atque 
per  aliquod  tempus  fufpenfum  tenetur  Oleis 
Effentialibus  5  facillime  autem  feparatur  /Ethe^ 


(  55  ) 

re  vitriolico,  et  cum  unicum  fit  metallum  cui 
haec  proprietas  competit,  fi  cum  caeteris  vel 
minima  quantitate  commifceatur,  hoc  indicio 
deprehendi  poteft. 

27  Aurum  in  aqua  regia  folutum  inde  prae- 
cipitari  poteft  (fi  multa  aqua  diluatur  folutio) 
vel  laminis  Stanni,  vel  folutione  Stanni  in 
eodem  menftruo  fadta,  fub  forma  pulveris 
coccinei  qui  vulgo  vocatur  CaJJii  purpureum 
Magifterium . 

28  Una  Auri  folutionis  guttula,  per  aliquot 
aquae  uncias  diffufa,  Stanni  interventu  colo~ 
rem  purpureum  toti  aquae  conciliat,  et  fic  ab 
omnibus  Subftantiis  metallicis  quibus  admif- 
ceatur,  facillime  dignofcatun 

29  Hepar  Sulphuris  cum  Auro  liquatum 
illud  facile  et  adeo  penitus  diflolvit,  ut  Aurum 
una  cum  Hepate  filtrum  permeans,  in  aqua 
fufpenfum  maneat. 

30  Aurum  ab  omnibus  metallicis  fubftantiis, 
Platina  excepta,  optime  purgatur  fufione  cum 
Antimonio  ;  ab  omnibus  praeter  Argentum  e^ 
Platinam  cupellatione  cum  plumbo  ;  ab  Ar- 
gento  folutione  in  aqua  regia;  a  Platina  et 
minutis  portiunculis  cupri  aliorumve  metal- 
lorum  quae  Catini  cinericii  vim  haud  raro  ef- 
fugiunt,  per  praecipitationem  ab  aqua  regia  in- 
terventu  vitriol!  viridis. 

CAP, 
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CAP.  XV. 

De  Platina  Jive  Auro  albo. 

i  T) LATINA  eft  metallum  perfefium, 

JL  fixitate,  du£lilitate,  et  gravitate  fpeci- 
fica  auro  vix  fecunda ;  caeteris  metallis  in  igne 
longe  minus  fufilis,  et  ferro  forfan  excepto 
durior;  colore  argento  obfufcato  fimilis. 

2  Platina,  in  igne  vehementiffimo  quem 
furni  et  crucibula  optima  fuftinere  poflunt  an- 
teaquam  in  vitrum  liquefcunt,  non  funditur, 
fed  pondere  aliquantulum  augmentatur  :  Hasc 
ponderis  augmentatio,  adhaefioni  forfan  ferri 
vel  metalli  cujuflibet  imperfefti,  quod  per  cal- 
cinationem  pondere  augetur,  referri  debet. 

3  Platina,  radiis  folaribus  condenfatis  in 
foco  fpeculi  concavi  cujus  diameter  aequalis 
erat  22  unciis  et  focalis  diftantia  28  unciis, 
expofita  ex  parte  in  fumum  erat  a£ta,  ex  parte 
fufa  in  corpus  album,  fplendefcens,  admodum 
malleabile. 

4  Platina  non  folvitur  ab  acido  vitriolico 
aquofo  aut  concentrato,  frigido  aut  ebulliente; 
nec  ab  acido  marino  via  aut  humida  aut  ficca  5 
nee  ab  acido  nitri  communi  aut  fumante  ;  nec 
a  fulphure  communi,  nec  ab  antimonio  crudo, 

et 
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et  bine  ab  omnibus  fubftantiis  metallicis,  an*, 
ro  excepto,  diftinguitur. 

5  Platina  ab  aqua  regia  et  hepate  fulphuris, 
inftar  auri,  diffolvi  poteft. 

6  Platina  in  aqua  regia  foluta  eft  colons 
aurei,  aut  fufei  in  rubedinem  vergentis,  prout 
folutio  eft  ex  parte  vel  penitus  faturata : 
Haec  folutio  evaporatione  concrefcit  in  cryftal- 
los  rubentes  ;  folidis  animalium  partibus,  la- 
mellis  vel  folutioni  ftanni  colorem  rubrum  aut 
purpureum,  lavatione  aquae  baud  eximendum, 
non  impertit ;  a  fale  ammoniaco  ex  parte  prae- 
cipitatur  Platina,  fed  nec  a  vitriolo  viridi,  nec 
ab  Alcali  fixo  minerali  ;  ab  Oleis  effentialibus, 
iEthere  vitriolico,  aut  Spiritu  Vini  reftificato 
a  menftruo  fuo  non  feparatur,  et  bine  ab  ipfo 
auro  diftinguatur  ;  minimaque  hujus  vel  illius 
metalli  portiuncula,  in  mixtura  quavis  metal- 
lica  ex  ambobus  conftata,  his  praecipue  fimili- 
bufque  indicibus  facillime  dignofeatur. 

7  Platina  ab  aqua  regia  per  Alcali  volatile 
praecipitata,  exficcata  et  igni  expofita  non  ful- 
minat,  et  fie  etiam  ab  auro  diferepat. 

8  Platina  a  menftruo  fuo  praecipitata,  cum 
vitro  contufo  mixta,  et  igni  violentiori  per 
longum  tempus  expofita,  nec  cum  vitro  fu- 
fione  conjungi,  nec  colorem  ullum  ei  com  mu- 
nicare  videtur. 


H 


6  Platina 
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9  Platina  cum  omnibus  fubftantiis  metalli- 
cis  per  fufionem  coit :  fi  cum  Aurichalci  pari 
pondere  fundatur,  mafia  conflabitur  dura  qui- 
dem  et  fragilis,  quae  polituram  eximiam  fuf- 
cipit,  et  nitorem  fuum  dm  confervat. 
v  io  Platina  cum  Plumbo  aut  Bifmutho  fufa, 
et  cupello  fuhje&a,  igne  vix  vehementiffimo 
ab  iftis  metallis,  adeo  penitus  liberari  potefl, 
ut  fiat  malleabilis. 

1 1  Aurum  cum  Platina  colliquatum,  fit  du- 
rius  et  in  igne  fimul  minus  fufile,  quod  in 
mixtione  fua  cum  aliis  metallis  non  evenit. 

12  Mercurius  qui  majorem  habet  Affinita- 
tem  cum  Auro  et  Argento  quam  cum  Plum¬ 
bo,  habet  etiam  majorem  cum  Platina;  fed 
minor em  cum  Platina  quam  cum  Auro. 

13  Platina  majorem  habet  Affinitatem  cum 
plumbo  quam  cum  ferro, 

14  Platina  Anri  inftar  minorem  habet  Affi¬ 
nitatem  cum  aqua  regia  quam  aut  Zincum 
aut  Ferrum,  aut  Cuprum,  aut  Stannum,  aut 
Argentum  vivum. 


F  I  N  I  S. 
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